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Description 

N-SU BST1TUTED HINDERED AMINE STABILIZERS 

The instant invention pertains to the stabilization of ambient curable and of acid catalyzed thermosetting 
resins by use of hindered amine light stabilizers substituted on the hindered nitrogen atom by a variety of ORi 
5 groups. The invention further pertains to the new compounds of this type of hindered amines. 

Hindered amine light stabilizers are well known to be effective in stabilizing a host of organic substrates 
including polymers from the deleterious effects of light and oxygen. 

Such hindered amine light stabilizers have been used in the stabilization of hot-crosslinkable alkyd or acrylic 
metallic stoving lacquers (US 4,426,472) and in stabilizing acid -catalyzed stoving lacquers based on 
10 hot-crosslinkable acrylic polyester or alkyd resins (US 4,344,876 and 4,426,471). None of the hindered amine 
light stabilizers of these patents possess structures having an ORi group substituted directly on the N-atom 
of the hindered amine. 

Related hindered amine stabilizers have been utilized individually and in combination with ultra-violet light 
absorbers to improve the performance char ac ten sites of coating systems. Notwithstanding such 
15 improvements, there still exists a need to further retard the photooxidation and photodegradation of such 
coating systems and thereby provide increased effectiveness by maintaining the physical integrity of the 
coatings. Such effectiveness can be manifested by prevention of embritttement, cracking, corrosion, erosion, 
toss of gloss, chalking and yellowing of the coating. 

It has now been determined that the aforementioned improvements can be achieved by substitution on the 
20 hindered N-atom of the hindered amines with ORi groups and the utilization of such derivatives in ambient 
curaWe and acid catalyzed thermosetting coating systems. In particular, the physical integrity of the coatings 
is maintained to a higher degree with significant reduction in loss of gloss and yellowing. Accordingly, the 
present invention relates to a stabilized ambient curable or acid catalyzed thermosetting coating composition 
containing an effective stabilizing amount of a hindered amine compound containing the group 
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30 Rl0 X"_ 
RCH 2 / N CH 3 

35 wherein R is hydrogen or methyl and Ri is Ci-Cib alkyl, C2-C18 alkenyl, C2-C18 alkinyl, C5-C12 cycloalkyf, 
CVC10 bicycloalkyl, Cs-Ce cycfoaJkenyl. Ce-Cio aryl, C7-C9 aralkyl or C7-C9 aralkyt substituted by Ct-C* alkyl 
or phenyl. 

More particularly, the instant invention relates to a derivative having one of formulae A to N 
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wherein 

R fs hydrogen or methyl, 

Ri is C1-C18 alkyl, C2-C18 alkenyl, Ca-CiB aiktnyl, C6-C12 eycloalkyl, 45 
Ce-Cio bicycloalkyi, Cb-Cb cydoaJkenyl, Cb-Cio aryl, C7-C9 araikyl or C7-C9 aralkyi substituted by C1-C4 alkyi 
or phenyl; 
m is 1-4, 
when m is 1, 

Ra ts hydrogen, Ci-Ci» aJkyi optionally tnterrrupted by one or mare oxygen atoms, Cz-Oi2 aikenyi, Ce-Cm aryl, 50 
C7-Cie araikyl. glyctdyl. a monovalent acyl radical of an -aliphatic, cycloaliphatlc, araliphattc or aromatic 
carboxyilc acid, or of a carbamic acid, preferably an acyl radical of an aliphatic carboxytic acid having 2-18 C 
atoms, of a cycloallphatic carboxytic acid having 5-12 C atoms or of an aromatic carboxylte acrd having 7-15 C 
atoms; or R2 is a group 



C^CH 3 ) 3 
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wherein x is 0 or 1, or is a group 




15 wherein y is 2-4; 
when m is 2, 

R2 is C1-C12 aikylene, C4-C12 aikenyfene, xylylene, a divalent acyl radical of an aliphatic, cycloaliphatic, 
araliphatic or aromatic dicarboxylic acid or of a dicarbamic acid, preferably an acyl radical of an aliphatic 
dicarboxylic acid having 2-18 C atoms, of a cycloaliphatic or aromatic dicarboxylic acid having 8-14 C atoms, or 
20 of an aliphatic, cycloaliphatic or aromatic dicarbamic acid having 8-14 C atoms; or R2 is a group 



* V 
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or 



D 3 -CH-$- 
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45 



wherein Di and D2 are 

independently hydrogen, aikyl containing up to 8 carbon atoms, phenyl, benzyl or 3,5-di-t-buty1-4-hydroxy- 

benzyl, D3 is an alkyi or alkenyt radical containing up to 18 carbon atoms; 

when m is 3, R2 is a triavalent acyl radical of an aliphatic, cycloaliphatic, or aromatic tricarboxylic acid; 

when m is 4, R2 is a tetravalent acyl radical of an aliphatic or aromatic tetracarboxyiic acid including 

1,2,3,4-butanetetracarboxytic acid, l,2,3,4-but-2-enetetracarboxylic acid, and 1.2,3,5- and 1.2,4,5-pentanete- 

tracarboxyiic acid; 

p is 1. 2 oder 3, 

R3 is hydrogen, C1-C12 alkyi, C5-C7 cycloalkyl, C7-C9 aratkyi, C2-C18 atkanoyl, C3-C5 alkenoyl or benzoyl; 
when p is 1, 

R4 is hydrogen, C1-C 16 alkyi, C5-C7 cycloalkyl, C2-C8 afkenyl unsubstituted or substituted by a cyano, carbonyl 
or carbamide group, or it is aryi, aralkyf, glycidyl, a group of the formula -CH2-CH(OH)-Z or -CONH-Z wherein Z 
is hydrogen, methyl or phenyl; or R4 is a group of formula I 
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with h as 0 or 1;' 



or R3 and R4 together are alkytene of 4 to 6 carbon atoms or 1-oxoalkylene or the divalent acyl radical of an 
65 aliphatic or aromatic 1,2- or 1 ,3-dicarboxylic acid, 
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when p is 2, 

R4 is C2-C12 alkylene, C6-C12 arylene, xylylene, a -CH 2 CK(OH)-CH2- group, or a group -CH 2 -CH(OH)-CH z - 
0-X-O-CH2-CH(0H)-CH2- wherein X is C2-Cio alkytene, C6-C15 arylene or C6-C12 cycloalkylene ; or, provided 
that Ra is not aJkanoyl alkenoyl or benzoyl. R4 can also be a divalent acyl radical of an aliphatic, cycfoaliphatic 
or aromatic dicarboxytic acid or dlcarbamic acid, or can be the -group -CO-; or f*4 is a group of formula II 5 



(ID 



T 8 



10 



15 



where Ta and Tg are independently hydrogen, alkyl of 1 to 18 carbon atoms or a group of formula I, or Ts and Tg 
together are alkylene of 4 to 6 carbon atoms or 3-oxapentamethylene, preferably Te and Tg together are 
3-oxape ntamethylene ; 

when p is 3, 20 
R 4 is 2,4,6-triazinetrtyl, 
n is 1 or 2 and 
when n is 1, 

Rs and R's are independently C1-C12 alkyl, C2-C12 alkenyl, C7-C12 aralkyl, or R5 Is also hydrogen, or R5 and R's 
together are C2-C8 alkylene or hydroxyalkyiene or C4-C22 acyloxyalkylene; 25 
when n Is 2, 

R 5 and R' 5 together are (-CH2)2C(CH2-)2; 

Re is hydrogen, Ci-Ct2 alkyi, altyi, benzyl, gtycidyi or C2-Ce alkoxyaikylT B 
when n is 1, 

R 7 Is hydrogen, C1-C12 aJkyl, C 3 -Cs alkenyl, C7-C9 aralkyl, C5-C7 cycloalkyi, C2-C4 hydroxyalkyi, C2-C6 30 
aikoxyalkyi, Ce-Cio aryl, glycldyl, a group of the formula -{CH2)i-COOQ or of the formula -(CH 2 )t-0-CO-Q 
wherein t is 1 or 2, and Q is C1-C4 alkyl or phenyl; or 
when n Is 2, 

R 7 is C2-C12 alkylene, Ce-Ci2 arylene, a group -CH 2 CH(OH)-CH2-0-X-0-CH 2 -CH(OH)-CH2- wherein X is 
C2-C10 alkylene, Ce-Ci5 arylene or C6-C12 cycloaikylene, or a group -CH2CH(OZ / )CH2-(OCH2-CH(OZ , )CH 2 ) 2 - 35 
wherein Z' Is hydrogen, Ci-Cia alkyl, aliyl, benzyl, C2-C12 alkanoyl or benzoyl; 
Q1 is -N(R 8 )- or -0-; 

E is C1-C3 alkylene, the group -CH 2 -CH(R9)-0- wherein Rg is hydrogen, methyl or phenyl, or E is the group 
-(CH 2 )a-NH- or a direct bond; 

R10 is hydrogen or O-Cis alkyl, 40 
Re Is hydrogen. Ci-Cie alkyl, C5-C7 cycloalkyl, C7-C12 aralkyl. cyanoethyl, Ce-Cio aryl, the group 
-CH2-CH(Rg)-OH wherein Rg has the meaning defined above, a group of the formula 1 or a group of the formula 



45 

-Gi-Ijl-E-CO^NH-CHa-ORio 



• » 50 

RH 2 f/ y CH Z R 
6R1 



55 

wherein G1 can be C2-Ca alkylene or Ce-Ci2 arylene, or Re is a group -€-CO-NH-CH2-ORio; 
Formula F denotes a recurring structural unit of a polymer where T 3 is ethylene or 1,2-propylene, or is the 
repeating structural unit derived from an alpha-otefin copolymer with an alkyl acrylate or methacrylate; 
preferably a copolymer of ethylene and ethyl acrylate, and where k Is 2 to 100; 

T4 has the same meaning as R4 when p is 1 or 2, SO 
Ts is methyl, 

Te is methyl or ethyl, or T* and T 8 together are tetramethylene orpentamethylene, preferably Ts and T s are 
each methyl, 

M and Y are independently methylene or carbonyi, preferably M Is methylene and Y is carbonyl, and T4 is 
ethylene where n is 2; 55 
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T7 is the same as R7. and T7 is preferably octam ethylene where n is 2, 

T10 and T11 are independently alkylene of 2 to 12 carbon atoms, or Tn is a group of formula II; 
e is 2, 3 or 4 and 

T12 is a group of formula -N(RsHCH2) d -N(R5)- 

5 

or 

-NH(CH 2 )a- J? (CH 2 ) b - 1! [(CH 2 )c- i ]fH 

W where a, b and c are independently 2 or 3, d is 2 to 10 and f is 0 or 1 , preferably a and c are each 3, b is 2 and f is 

1; 

T13 is the same as R4 with the proviso that T13 cannot be hydrogen when n is 1 ; 
E1 and E2, being different, each are -CO- or -N(Es)- where E5 is hydrogen, C1-C12 alkyl or aikoxycarbonyt of 4 
to 22 carbon atoms; preferably Ei is -CO- and Ea is -N(Rs)-. 
15 E3 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl substituted by 
chlorine or by alkyl of 1 to 4 carbon atoms, or phenyl alkyl of 7 to 12 carbon atoms, or said phenylalkyl 
substituted by alkyl of 1 to 4 carbon atoms, and E4 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl 
or phenylalkyl of 7 to 12 carbon atoms, or 

E3 and E4 together are polymethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to four 
20 alkyl groups of 1 to 4 carbon atoms, preferably methyl; 

R2 of formula (N) is as previously defined when m is 1, G is a direct bond, C1-C12 alkylene, phenylene or 
-NH-G'-NH wherein G' is C1-C12 alkylene. 

In the structures A to N. if any substituents are C1-C18 alkyl, they are for example methyl, ethyl, n-propyl, 
n-butyl, sec-butyl, tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl. n-dodecyl, n-tridecyl, 
25 n-tetradecyl, n-hexadecyl or n-octadecyt. 

If R 2 is a monovalent acyl radical of a carboxylic acid, it is for example an acyt radical of acetic acid, stearic 
acid, salicylic acid, methacrylic acid, benzoic acid or fH3,5-di-tert-butyl-4-hydroxy phenyl) propionic acid. 

If R2 is a divalent acyl radical of a di carboxylic acid, it is for example an acyl radical of adipic acid, succinic 
acid, suberic acid, sebacic acid, maleic acid, phthalic acid, dibutyfmalonic acid, dibenzylmalonic acid or 
30 butyl-(3.5-di-tert-butyl-4-hydroxybenzyl)-malonic acid, or bicycloheptenedicarboxylic acid. 

If R 2 is a divalent acyt radical of a dicarbamic acid, it is for example an acyl radical of 
hexamethylenedlcarbamic acid or of 2,4-toluylenedicarbamic acid. 
As C7-C9 aralkyl, R3 is particularly phenethyl or above all benzyl. 

As C2-Cia alkanoyl, R3 is for example propionyi, butyryl, octanoyl. dodecanoyl, hexadecanoyl, octadecanoyl, 
35 but preferably acetyl; and as Ca-Cs alkenoyl. Ra is in particular acryloyl. 

If R4 is C 2 -Cs alkenyl un substituted or substituted by a cyano, carbonyl or carbamide group, it is for example 

1- propenyi, allyl, methallyl, 2-butenyl, 2-pentenyl, 2-hexenyl, 2-octenyl, 2,2-dicyanovinyl, 1 -methyl-2-cyano- 

2- methoxycarbonyl-vinyl or 2,2-diacetylaminovinyl. 

If any substituents are C2-C12 alkylene, they are for example ethylene, propylene, 2,2-dimethylpropylene, 
40 tetramethylene, hexamethylene. octamethylene, decamethylene or dodecamethylene. 

If any substituents are Ce-Cis arylene, they are for example 0-, m- or p-phenylene, 1 ,4-naphthytene or 
4,4' -di phenylene. 

As C6-C12 cycloaJkylene, X is especially cyclohexylene. 

If R5 is C2-C8 alkylene or hydroxyalkylene, it is for example ethylene. 1-methyl-ethylene. propylene, 
45 2-ethylpropyiene or 2-ethyJ-2-hydroxymethytpropylene. 

As C4-C22 acyloxyalkylene, R5 is for example 2-ethyi-2-acetoxymethytpropylene. 

If any substituents are C 2 -Ce alkoxyalkyt, they are for example met hoxy methyl, ethoxymethyl, 
propoxymethyl, tert-butoxyethyl. ethoxyethyt, ethoxypropyl, n-butoxyethyt, tert-butoxyethyl, isopropoxyethyl 
or propoxypropyl. 

50 If R7 Is C3-C5 alkenyl, it Is for example 1-propenyt, allyt, methallyl, 2-butenyt or 2*pentenyl. 

As C7-Ca aralkyl. R7 is in particular phenethyl or above all benzyl; and as C5-C7 cycloalkyl, R7 is especially 
cyclohexyl. 

If R7 is C2-C4 hydroxyalkyl, it is for example 2-hydroxyethyl, 2-hydroxy propyl, 3-hydroxypropyl, 
2-hydroxybutyi or 4-hydroxybutyl. 
55 As Cs-Cto aryl, R 7 is in particular phenyl, or alpha- or p-naphthyl which is unsubstituted or substituted by 
halogen or C1-C4 alkyl. 

If R7 is C2-C12 alkylene, it is for example ethylene, propylene, 2,2*dimethylpropylene, tetramethylene, 
hexamethylene, octamethylene, decamethylene or dodecamethylene. 

If R 7 is Ce-Ci 2 arylene, it is for example o-, m- or p-phenylene. 1 ,4-naphthytene or 4.4' -di phenylene. 
60 If Z' is C 2 -Ci 2 alkanoyl. it is for example propionyi. butyryl. octanoyl. dodecanoyl or preferably acetyl. 
As C5-C7 cycloalkyl. Re is in particular cyclohexyl. 

As Ce-Cio aryl, Re is particularly phenyl, or alpha- or P- naphthyl which is unsubstituted or substituted with 
halogen or C1-C4 alkyl. 
As C1-C3 alkylene, E is for example methylene, ethylene or propylene. 
65 As Cs-Ce alkylene, G1 is for example ethylene, propylene. 2,2-dimethylpropylene, tetramethylene or 
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hexamethylene; and as C8-C12 arylene, Gi is o-, m- or p-phenylene, 1 ,4-naphthylene or 4,4'-diphenylene. 

The following compounds are examples of hindered amine derivatives applicable for use in the invention. 

Preferred are compositions containing a compound of formula A, B, C, D, J, K or M wherein R is hydrogen 
and T5 and Te are methyl. 

Preferred are compositions containing a compound of formula A, B, C, J or K wherein R is hydrogen and R i 
is Ci-Cia alkyl. Ce-Ci2 cycloaikyt, cyciohexenyl or C7-C9 phenylalkyl. 

Preferred are further compositions containing a compound of "formula A wherein R is hydrogen and R 1 is 
Ci-Cia alkyl, Ce-Ciz cycloaikyl, cyciohexenyl or C7-C9 phenylalkyl, m is 1 . 2 or 4 and when m is 1 , R2 is C1-C12 
alkyl, alryl, benzyl or an acyt radical of an aliphatic C2-Cia carboxylic acid, of a cycioaiiphatic C6-C12 carboxyiic 
acid or of an aromatic C7-C15 carboxylic acid, and when m is 2, R2 is Ci-Ca alkylene, butylene, xytytene or is a 
dlvaJent acyt radical of an aliphatic C2-C18 dicarboxylic acid cycloaliphaticor of a cycioaiiphatic or aromatic 
Ce-Cu dicarboxylic acid, or of an aliphatic, cycioaiiphatic or aromatic Ca-Ci4 dicarbamic acid, or R2 is a group 



wherein D1 Ci-Ca alky* or 3,5-di-tert.butyM-hydroxybenzy! and D2 is D1 or hydrogen and when m is 4, R2 is a 
tetravaient acyl radical of a butane- or pentanetetracarboxyiic acid, especially such compounds of formula A 
wherein R is hydrogen, R1 is C1-C10 alkyl. cycloalkyi, cyclohexyl or C7-C9 phenylalkyl, m Is 1 or 2, and when m 
is 1, R2 Is benzyl, C2-C18 aikanoyl, benzoyl, or 3,5-dl-tert.bL:tyl 4-hydroxybenzcyl, and when m is 2, R2 is 
xylylene or a divalent acyl radical of an aliphatic C4-C10 dicarboxylic acid or of a benzene dicarboxylic acid. 

Preferred are finally compositions containing a compound of formula B wherein R is hydrogen and R1 is 
C1-C18 alkyl, C6-C12 cycloalkyi, cyciohexenyl or C7-Ce phenylalkyl, p Is 1 or 2, R3 is hydrogen, C1-C12 alkyt or 
C2-C12 aikanoyl, allyl and when p is 1, R4 is hydrogen, C1-C12 alkyt or a group of formula I, and when p is 2, R4 i§ 
C2-C8 alkylene or xylylene and if R3 Is not aikanoyl, R4 may also be a divalent acyl radical of an aliphatic C4-C10 
dicarboxylic acid or of a benzene dicarboxylic acid or is a group of formula II wherein Ta is hydrogen or C1-C4 
aikyl andTs Is C1-C1Z alkyl or a group of formula I. 

1 . 1 ( 4-dimethoxy-2,2,6,6-tetramethylpiperidine 

2. 4-benzoyloxy-1 -ethoxy-2^,6,6-tetramethylpiperidine 

3. dI-(1-methoxy-2,2,6,6-tetramethylpiperidln-4-yl) sebacate 

4. alpha,alpha'-(dl-1 -ethoxy-2,2,6,6-tetramethy1piperidtn-4-yloxy)-p-xytene 

5. dH1-ber^oxy-2,2,6,6-tetiumethylplperldln-4-yl) phthalate 

6. di-n-benzytoxy-^e.S-tetramethylpiperidin^yl) dlethylmalonate 

7. poly-([6-1,1 ,3,3-tetramethylbutyl)-imino]-1 ,2,5-triazine-2,4-dryt] [2-(1 -cyclohexyloxy-2,2,6,6-tetra- 
methylpiperidyl)-imIno]-hexarTWithylene-[4^ 

8. (1-cyclohexy1oxy-2,2,6,6-tetramethylpipertdin-4-yi) 3,5-di-t.butyl-4-hydroxybenzoate 
9. 1 -cyclohexyloxy-4-octadecanoytoxy-2,2,6,6-tetramethylpiperidine 

1 0. dl-( 1 -methoxy-2,2,6.6-tetramethyipiperidin-4-yi) succinate 

11. di-(1-methoxy-2,2 t 6,6-tetramethyIpiperldin-4-yl) isophthalate 

12. di-(1^dohexWoxy-2 f 2,6,6-tetramethy(piperidln-4-yl) sebacate 

13. dl-(1^clor«xyioxy-2^,6 t 6-tetramethylpiperidin-4-yI) isophthalate 
14.4-benzyloxy-1-(alpha-memytben2y1oxy)-2,2,6,6-tetramethytpiperidine 

15. dl-CI-falpha-metriylbflnzytoxyJ^^.e.e-tetjamethylpiperidin-^yl] sebacate 

16. dH14iepty1oxy-2Z6,6-tetramethylpipertdin-4-yl) sebacate 

17. dK1-(alpha^etr7lbenzyIoxy)-2^,6,6-tetramethy1piperldin-4-yl] terephthalate 

1 8. dl-(1 -ethoxy^^e.G-tetramethylpiperidln^-yl) sebacate 

19. dl-(1-cumyloxy-2^,6,6-tetramethylpiperidin-^-yl) sebacate 

20. 3,1 5-dl-aipha-methylbenzyk}xy-2,2,4,4, 14, 14,16,1 6-octamethyl-7,1 1 , 1 8,21~tetraoxa-3,15-diazatris- 
piro[5.2.2.5.2.2]heneicosane 

21 . S.IS-dicyclohexyloxy^M.U.U.ie.ie-octameth^.l 1,1 8,21 -tetraoxa-3,1 5-diazatrls- 
piro[5.2.2.5.2.2]heneicosane 

22. di-( 1 -cycIohexyloxy-2^,6,6-tetramethytpiperidin-4-yl) succinate 

23. dJ-[1-(alpha-methylbenzy1oxy)-2,2,6,6-tetramethyfpiperldin-4-yl] succinate 

24. dl-0-octyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate 

25. dl-jl-octadecyk)xy-2,2,6 t 6-tetramethylpipeiidln-4-yl) sebacate 

26. di-{1-nonyloxy-2 ( 2,6,6-tetramethylpiperidin-4-yl) succinate 

27. di-[1 -0 HTietiiylcyctohexyloxy)-2 1 2,6 I 6-tetramethylpiperidln-4-y13sebacate 

28. dl-t1-(3n^clohexeTi-1-yloxy)-2,23 ( 6-tetramethytpiperldin-4-yn sebacate 

29. dl-(1-tert.biJtoxy-2,2,6,6^tetramethylpipertdln-4-yl) sebacate 

30. dit1-(bicyclo-[4.4.0]^8cyl-1^xy)-2,2,6,6-tetramethylpiperidln-4-yl] sebacate 
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31 . 4-benzoyfoxy-1-benzyloxy-2.2,6,6-tetramethylpiperidine 
The coating compositions of this invention may be ambient curable or acid catalyzed hot curable systems, 
depending from the type of binder resins of the composition. 

Resins for ambient curable coatings may be, for example, alkyd resins, thermoplastic acrylic resins, acrylic 
5 alkyd resins, potyurethane resins or polyester resins, said resins may be modified with silicones, isocyanates, 
epoxides, isocyanurates, ketimines or oxazolidines. The resins may be esters of cellulose such as 
nitrocellulose or cellulose acetobutyrate or the resins may be epoxide resins hardenable with polyamines or 
other hardeners. 

Applicable alkyd, acrylic, potyester and epoxide resins are described in S. Paul's "Surface Coatings: 
10 Science and Technology" (1985) at pages 70-310, The unmodified and modified alkyd resins which can be 
stabilized in accordance with the invention, are the conventional resins which are used in trade sales, 
maintenance and automotive refinish coatings. For example, such coatings are based on alkyd resins, 
alkyd/acryfic resins and alkyd/ silicon resins optionally crosslinked by isocyanates or epoxy resins. 

Resins for acid catalyzed thermosetting coatings may be, for example, hot crosslinkable acrylic, polyester. 
15 polyurethane, polyamide or alkyd resins. This implies mixtures of those resins or mixtures with crosslinking 
agents such as melamine resins. 

The acrylic resin lacquers are the conventional acrylic resin stoving lacquers or thermosetting resins 
including acryllc/melamine systems which are described, for example, in H. Kittel's 'Lehrbuch der Lacke und 
Beschichtungen", Vol. 1, Part 2, on pages 735 and 742 (Berlin 1972), "Lackkunstharze" (1977), by H. Wagner 
20 and H.F. Sarx. on pages 229-238, and in S. Paul's "Surface Coatings : Science and Technology" ( 1 985) . 

The polyester lacquers are the conventional stoving lacquers described e.g. in H. Wagner and H.F. Sarx, op. 
cit., on pages 86-99. 

The alkyd resin lacquers which can be stabilized in accordance with the invention, are the conventional 
stoving lacquers which are used in particular for coating automobiles (automobile finishing lacquers), for 
25 example lacquers based on aJkyd/melamine resins and atkyd/acryfic/melamine resins (see H. Wagner and H.F. 
Sarx, op. cit, pages 99-123). Other crosslinking agents include gtycoluril resins, blocked isocyanates or epoxy 
resins. 

In their industrial uses, enamels with high solids content based on crosslinkable acrylic, polyester, urethan'e 

or alkyd resins are cured with an additional acid catalyst. Light stabilizers containing a basic nitrogen group are 
30 generally less than satisfactory in this application. Formation of a salt between the acid catalyst and the light 

stabilizer leads to incompatibility or insolubility and precipitation of the salt and to a reduced level of cure and 

to reduced light protective action and poor resistance to moisture. 
The ambient curable coatings as well as the acid catalyzed hot curable coatings stabilized in accordance 

with the invention are suitable both for metal finish coatings and solid shade finishes, especially in the case of 
35 retouching finishes. The lacquers stabilized in accordance with the invention are preferably applied in the 

conventional manner by two methods, either by the single-coat method or by the two-coat method. In the 

latter method, the pigment-containing base coat is applied first and a covering coat of clear lacquer applied 

over it. 

The amount of hindered amine derivative employed is 0.1 to 10 <Vo by weight, based on the solvent-free 
40 binder, preferably 0.5 to 5 OA) by weight. The binders can be dissolved or dispersed in customary organic 
solvents or in water or can be solvent-free. 

When used in two-coat finishes, the hindered amine derivative can be incorporated in the clear coat or both 
in the clear coat and in the pigmented base coat In the manufacture of acrylic modified alkyd resins or acrylic 
resins, potymerizable hindered amine derivatives can be polymerized into the resin. The incorporation into the 
45 lacquer binder can also, however, be effected via potycondensation in the manufacture of the alkyd or 
polyester resins. In these cases, there is the additional advantage that the light stabilizers cannot be removed 
by extraction or migration so that their action is very prolonged. 

To attain maximum light stability, the concurrent use of other conventional light stabilizers can be 
advantageous. Examples are UV absorbers of the benzophenone, benzotriazole, aery fie acid derivative, or 
50 oxalanilide type, or aryl-s-triazines or metal-containing light stabilizers, for example organic nickel compounds. 
In two-coat systems, these additional light stabilizers can be added to the clear coat and/ or the pigmented 
base coat. 

If such combinations are employed, the sum of all light stabilizers is 0.2 to 20 % by weight, preferably 0.5 to 
5 o/o by weight, based on the film-forming resin. 
55 Examples of the UV absorbers which may be used in the instant compositions in conjunction with the 
aforementioned hindered amine compounds are: 

(a) 2-(2'-Hydroxyphenyl)-benzotriazoles, for example the 5'-methyl-3',5'-di-tert-butyl-, 5'-tert-butyl-. 
5'-(1 ,1 ,3.3-tetramethyibutyl)-, 5-chloro-3'.5'-di-tert-butyt-. 5-chloro-3'-tert-butyl-5'-methyl-. 3'-sec-butyl- 
5'-tert-butyk 4'-octoxy-, 3',5'-di-tert-amyt derivative. 
60 (b) 2-Hydroxy-benzophenones, for example, the 4-hydroxy-, 4-methoxy-, 4-octoxy-, 4-decyloxy-, 

4-dodecyloxy-, 4-benzyloxy, 4,2\4'-trihydroxy-and 2'-hydroxy-4,4'-dimethoxy derivative. 

(c) Acrytates, for example, alpha-cyano-p,P-diphenyl-acrylic acid ethyl ester or isoctyl ester, 
alpha-carbomethoxy-cinnamic acid methyl ester, aipha-cyano-p-methyl-p-methoxy-cinnamic acid methyf 
ester or butyl ester, alpha-carbomethoxy-p-methoxy-cinnamic acid methyl ester, N-(p-carbomethoxy- 
65 p-cyanovinyl)-2-methyl-indoline. 
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(d) Nickel compounds, for example, nickel complexes of 2,2'-thiobis-[4-(1 t 1 .3.3-tetramethylbutyl) -phe- 
nol], such as the 1:1 or 1:2 complex, optionally with additional llgands such as n-butyiamine, 
triethanolamine or N-cyclohexyl-di-ethanolamine, nickel dfbutyidfthio carbamate, nickel salts of 4-hydroxy- 
3,5-di-tert-butylbenzytphosphonic acid monoaikyl esters, such as of the methyl, ethyl or butyl ester, nickel 
complexes of ketoximes such as of 2-hydroxy-4-methy1-phenyt undecyl ketonoxime, nickel complexes of 
1-phenyl-4-lauroyl-5-hydroxy-pyrazol, optionally with additional Itgands. 

(e) Oxalic acid diamides, for example, 4,4'-di-octy1-oxyoxaniiide, 2,2'-di-octyloxy-5 ( 5'-di-tert-butyl-ox- 
anilide, 2,2 / -dl-dodecyloxy-5,5'-di-tert-butyl-oxanilide, 2-ethoxy-2'-ethyi-oxanilide, N.N'-bis-(3-dimethy- 
laminopropyl)-oxalamide, 2-ethoxy-5-tert-butyl-2'-ethyloxanilide and Its mixture with 2.-ethoxy-2'-ethyt- 
5,4'-di-tert-butyloxanilide, and the mixtures of ortho- and paramethoxy- as well as of o-and 
p-ethoxy-disubstituted oxaniildes. 

(f) Hydroxyphenyl-5-triazrnes such as 2,6»bis-(2,4-di-methyiphenyl) -4 (2-hydroxy-4-octytoxy phe- 
nyl) -s-triazine or the corresponding 4(2,4-dihydroxyphenyl) derivatives. 

Of particular value in the instant compositions are the benzotriazoles of high molecular weight and tow 
volatility such as 2-[2-hydroxy-3 r 5-dI(aipha,aJpha-dimethvlbenzyl) -phenyl] -be nzotriazole. 2-(2-hydroxy-3,5-di- 
tert-octylphenyf]-benzotriazole, 2-(2-hydroxy-3-alpha,aJpha^imert^lbenzyl-5-tert-octvlphenyl)-benzotriazole 1 
2-(2-hydroxy-3-tert-octyi-5-alpha,aipha^imetJiy1benzyiphenyl)-benzotriazoie, 2-(2-hydroxy-3,5-di-tert- 
amyiphenyt)-benzotriazale, 2-[2-hydroxy-3-tert.butyl-5-(2-(omega-hydroxy-octa-(ethyleneoxy)-carbo- 
nyl)-ethylphenyt]-benzotriazole, 5-chloro-2r[2-hydroxy-3,5-di(alpha,alpha-dimethylbenzyl) -phenyl] -benzotri a- 
zole,5-chloro-2-(2-hydroxy-3 1 5-di-tert-butylphenyi)-benzotriazoie, 5-chloro-2-[2-hydroxy-3-tert-butyl-5-(2-oc- 
tyfoxycarbonylethyl) -phenyl] -benzotriazole, 2-(2-hydroxy-3-sec-dodecyi-5-methyf-phenyl)-benzotriazole and 
hexamethylene di[p-(3-tert-butyl-4-hydroxy-5-[2-benzotriazolyi] -phenyl) -propionate]. 

Most preferably the benzotriazofes useful in the instant compositions are 2-[2-hydroxy-3;5-di(aipha,aipha- 
dimethyibenzy1i-phenyl]-benzotriazole and 2-[2-hydroxy-3-tert-butyl-5-(2-{omega-hydroxy-octa-(ethylene- 
oxy)-carbonyt) ,i etrtylphenyl]-benzotriazole, 

Further ingredients which the enamels or coatings can contain are antioxidants, for example those of the 
stericaliy hindered phenol derivatives, phosphorus compounds, such as phosphites, phosphines or 
phosphonites, plasticizers, levelling assistants, hardening catalysts, thickeners, dispersants or adhesion 
promoters. 

Typical phosphite and phosphonites include triphenyi phosphite, diphenylaJkyi phosphites, phenyldiaikyi 
phosphites, trt-(nonyiphenyl) phosphite, trilauryi phosphite, trfoctadecyJ phosphite, dl-stearyl-pentaerythrttol 
diphosphite, tris-(2,4-dl-tertbutylpheny1) phosphite, dl-isodecyipentaerythritol diphosphite, dl-(2,4-di-tert.-bu- 
tylphenyljpentaerythritol diphosphite, trtstearyl-sorbitol trlphosphite, tetrakis-(2,4-di-tert.butylphenyi)-4,4'-di- 
phenytylenedlphosphonlte. 

The stabilizers are needed to impart greater retention of durability to the cured enamels (as measured by 
20° gloss, distinction of image, cracking or chalking); the stabilizers must not retard cure (normal bake for 
auto finishes at 121° C and (ow bake repair at 82° C) as measured by hardness, adhesion, solvent resistance 
and humidity resistance, the enamel should not yellow on curing and further color change on exposure to light 
should be minimized; the stabilizers should be soluble in the organic solvents normally used in coating 
applications such as methyl amy! ketone, xylene, n-hexyl acetate, alcohol and the like. 

The instant hindered amine light stabilizers substituted on the N-atom by an OR 1 group fulfill each of these 
requirements and provide aione or in combination with a UV-absorber outstanding light stabilization protection 
to the cured coatings. 

The following examples describe the inventive use of the hindered amine derivatives in various ambient 
curable and acid catalyzed thermosetting coatings. Parts and percentages are by weight. 

Example 1 : Stabilization of an Aromatic Urethane Vamish 

Pieces of 1 27 cm x 20.32 cm x 30.48 cm western red cedar panels having a fine radial cut are used to test a 
commercially aromatic urethane vamish (Flecto-Varathane 90). One half of each panel is coated with two coats 
of the unstabilteed vamtsh. An equal amount of varnish containing 7 <Vb (by weight based on resins solids) of 
light stabilizers is applied to the other half of the panel in two coats. After storage for 2 weeks at ambient 
temperature, the wood panels are exposed outdoors at an angle of 45° S for a period of 5 months. The 60* 
gloss of each half of the panel is measured at the top, middle, and bottom portion of the panel and averaged 
(ASTM D 523). Due to the lack of homogeneity of wood substrates, the gloss retention of the same vamish 
tends to differ slightly from panel to panel. Thus, the application of an unstabilized control vamish to every 
panel ailows for a more meaningful measurement of the improvement fn gloss due to the presence of the light 
stabilizer. 
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Compound Cone. (Q/o by wt.) Un stabilized 60° Gloss Retention <Vb 



Stabilized Gloss Improvement 

2 7 52.5 63.6 11.1 

3 7 42.5 62.1 19.6 
A/2 3.5/3.5 44.5 64.0 19.5 
A/3 3.5/3.5 45.6 65.6 20.5 



A is 2-(2-hydroxy-3,5-di-tert-amylpheny1)-benzotriazole 

10 



Example 2: Stabilization of Acrylic Alkyd Refinish Enamel 
A commercially available acrylic alkyd enamel pigmented with non-leafing aluminium pigment and tinted a 
15 light blue is stabilized with the indicated amount of ultraviolet light absorber and hindered amine derivative (by 
weight on resin solids) and then spray applied onto Bonderite 40 panels primed with an alkyd primer. After the 
coating is allowed to cure at room temperature for 14 days, the panels are exposed outdoors at an angle of 5° S 
for a period of 8 months. THe 20* gloss of the panels is measured, as reported below. 

20 Stabilizer Cone. (<Vb by 20° Gloss 

wt.) 

8/15 3/2 31 

B/2 3/2 31 

25 B/12 3/2 36 

B = 2-[2-hydroxy-3-tert.butyl-5-(2-(omega-hy- 
droxy-octa-{ethyleneoxy)-carbonyl-ethy1phenyt]- , 
benzotriazole 



Example 3: Stabilization of a Medium Oil Alkyd Enamel 
A medium oil alkyd enamel pigmented with non-leafing aluminium pigment and tinted light blue is stabilized 
35 with the indicated amounts of ultraviolet light absorber and hindered amine derivative, and then spray applied 
onto cold rolled steel panels primed with an epoxy primer. After the coating is allowed to cure at room 
temperature for 2 weeks, the panels are exposed for accelerated weathering in a Xenon Arc Weather o meter 
for 840 hours. The 20° gloss values of the panels are determined before and after exposure and indicated 
below in terms of <Vo gloss retention 



40 



45 



Stabilizer Cone. (<Vb by 20° Gloss 

wt.) Retention °/o 

B/1 3/2 28.8 

B/12 3/2 31.7 

B/14 3/2 42.9 



50 Example 4: Stabilization of a Thermoplastic Acrylic Lacquer 

A commercially available tight blue metallic thermoplastic acrylic lacquer is stabilized with 2 % each of UV 
absorber and hindered amine (by weight on total resin solids) and then spray applied onto Bonderite 40 panels 
primed with an alkyd primer. After storage at ambient temperature for 2 weeks, the panels are exposed in an 
Xenon Arc Weatherometer for 1250 hours. The 20° gloss retention of the panels are reported below. 



60 



65 
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Stabilizer 20° Gloss Retention o/q 

C/1 21 
C/5 23 

C/1 5 21 5 

C/11 24 
C/1 2 27 



C = 2-(2-hydroxy-<3,5-di(alpha,alpha-clImethyl- 
benzyl)phenyl)-benzotriazole jo 



Example 5: Stabilization of Acrylic Alkyd flefinlsh Enamel 

The acrylic alkyd enamel of example 2 pigmented with non-leafing aluminium pigment is stabilized with the 15 
indicated amount of light stabilizers (by weight on resin solids) and then spray applied onto Bonderite 40 
panels primed with an aikyd primer. After the coating is allowed to cure at ambient temperature for 14 days, the 
panels are exposed in a QUV weathering apparatus. The 60° gloss values of the samples at various invervals 
are listed below. 



Stabilizer 60* Gloss after Exposure of 

0 208 433 593 712 hours 



87 38 25 19 13 



20 



none 

20/6 16 89 69 45 37 31 25 

2 <Vb 24 85 62 43 32 24 

2 % 16 + 2 o/o 87 77 62 54 45 . 

C * 

2 o/0 24 + 2 °A) 91 79 53' 46 41 ^ 

C 



Example 6: Stabilization of a Thermoset Acrylic Enamel 35 

Pieces of steel sheetings coated with a primer based on polyester/epoxy resin are coated with a silver 
metallic base coat in a thickness of about 0.02 mm and air dried for 3 minutes. Thereon a clear top coat is 
sprayed In a tickness of about 0.038 mm. The clear coat is a thermoset acrylic enamel consisting of 70 <Vo of a 
copolymer of hydroxyethyi acrylate, styrene, acrylonltrile, butyl acrylate and acrylic acid and 30 o/ 0 of a 
melamine resin, it contains further 0.5 o/o of p-toluenesuifonlc acid and the stabilizers indicated in the following 40 
table. After 15 minutes air-drying the coated sheets are baked for 30 minutes at 121 0 C. The hardened samples 
are exposed in a QUV apparatus and the time to 50 <Vb loss of 20° gtoss is determined. 



Stabilizer 


Concentration 


Time of 50 % 




(<Vo by wt. of 


loss of 20° 




dry resin) 


Gloss (hours) 


none 




900 


1/B 


1.5/3.5 


3900 


2JB 


t. 5/3.5 


4200 


4/B 


1.5/3.5 


4800 


3/B 


1/3 


4000 


5/B 


1/3 


4100 


11/B 


1/3 


4100 


12/B 


1/3 


4100 


13/B 


1/3 


4300 


14/B 


1/3 


3900 


15/B 


1/3 


4800 


16/B 


1/3 


4300 


17/B 


1/3 


3800 


31/B 


1/3 


3700 



45 



50 



55 



60 



65 
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Example 7: Stabilization of a Thermoset Acrylic Enamel 

A clear thermoset acrylic enamel based on a binder consisting of 70 °/o of a copolymer form hydroxyethyl 
acrylate, butyl acrylate, butyl methacrylate, styrene and acrylic acid and 30 <Vo of a melamine resin is formulated 

5 with 0.5 % of p-toulenesulfonic acid and the stabilizers indicated in the following table. 

Commercially available steel sheetings coated with a primer are used as substrate. The sheets are coated 
with a silver metallic base coat which is stabilized with 1 o/o of a hindered amine (Tinuvin* 440) and 1 <Vb of an 
UV absorber (Compound B) and is sprayed onto the panel to a thickness of about 0.015 to 0.020 mm. After 3 
minutes the clear coat is sprayed onto the base coat in a thickness of 0.04 to 0.05 mm. After 10 minutes of 

10 air-drying the samples are baked for 30 minutes at 121°C. The baked samples are exposed in a QUV 
weathering apparatus and the distinction of image (Dl) is determined in certain intervals. 

Stabilizer Dl after QUV Exposure of 

0 610 1250 2164 hours 

15 

none 85 21 13 

1.5°/b17 + 3°A>B 83 87 83 84 

1.5C/0 24 4- 3<ybB 81 83 85 82 

20 



Example 8: Stabilization of an Acrylate-Ketimine Enamel 
An acrylic ketfmine basecoat/clearcoai system is stabilized in the cfearcoat with the indicated amount of 

25 ultraviolet ligh't absorber and hindered amine derivative. The basecoat is spray applied to a thickness of 0.02 
mm onto a kettmine-acetoacetate primed cold rolled steel panel. It is clearcoated with 0.06 mm of an 
unsaturated acrylate-ketimine enamel (wet on wet). The panels are baked for 45 minutes at 60° C and are then 
exposed in a QUV exposure apparatus. In this apparatus, the samples are subjected to weathering in repeated 
cycles for 4 hours in a humid atmosphere at 50° C and then for 4 hours under UV light at 60° C. The 20° gloss of 

30 the panels are reported at different exposure intervals. 

Stabilizer Hours of QUV Exposure 

0 400 800 1200 1600 2000 



35 



40 



Unstabilized 94 93 87 30* 

1 a/o 16 + 94 93 89 56 31 34* 

1.5 o/o B 

* Indicates Cracking 



Example 9: Stabilization of a Folyester-Melamine Enamel 
A polyester-meiamine coil coating catalyzed with p-totuenesulfonic acid is formulated to include a 

45 benzotriazole UV absorber and a hindered amine light stabilizer of the invention. The material was applied 
using a wire-wound rod and an automatic drawdown apparatus onto coil primed panels to a dry thickness of 
0.02 mm. The panels were baked in a 500° F (260° C) oven for 45 seconds at which time the peak metal 
temperature was 435° F (225° C). Two colored systems, a phthalo blue and a bronze oxide pigmented system 
were tested. The panels were exposed in South Florida at an angle of 45° S to the sun for 17 months. The color 

50 change (AE) of the panels are reported. 

Compound AE of brown panels 



55 



60 



Unstabilized 6.7 
3 o/o 5 +• 3 o/Q B 4.7 

AE of blue 

Unstabilized 7.0 
3 Wo 16 + 3 o/o b 5.3 



Example 10: Stabilization of a Thermoset Acrylic Enamel 
The thermoset acrylic enamel of Example 6 is formulated to include a hindered amine light stabilizer of the 
65 invention. Coil coated aluminium panels primed with an epoxy primer are coated with about 0.02 mm of a silver 
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metallic basecoat and finally with about 0.06 mm of the clear finishing enamel. After 5-10 minutes of air-drying, 
the coated panels are baked for 30 minutes at 30° C. 

The coated panels are exposed in the QUV exposure apparatus and the 20° gloss of the samples are 
determined at various Invervals. 



Compound 




800 


20° 


0 




1600 


Unstabilized 


92 


69 


45* 


1<Vb 5 


92 


84 


64 


1 <W> 16 


92 


79 


49 


1 o/o 12 


92 


90 


79 


* Indicates Cracking 









Gloss 



2000 



2400 



2800 



53 
49 
73 



48 
43 

63 



14 

20 
31 



Various N-aikoxy hindered amine derivatives containing a single piperidine ring are known. For example, 
O-aikyl derivatives with hydrogen in the 4-position are disclosed in Kurumada et al. J. Poiym. Sci, Poiym. Chem. 
Ed. 23, 1477-91 (1985); Bolsman et al, Rec. Trav. Chlm. Pays-Bas 97 , 313-19 (1978); and Sholle et al, Dokl. 
Akad. Nauk SSSR . Chem. Sect. 200, 137-9 (1971). Similar derivatives with benzoyloxy in the 4-position are 
noted in Kurumada et al, J. Poiym. Set , Poiym. Chem. Ed. 22, 277-81 (1984). US 4,547,537 disclose N-a!koxy 
piperidyl compounds with tetrahydro-1 ,4-oxazine-2-one group linked to the piperidine ring. N-aralkoxy 
substituents on hindered piperidine rings are also disclosed In Keana et al, J. Org. Chem. 36 , 209-1 1 (1971 ) and 
Howard et aJ. J. Org. Chem. 43 . 4279-83 (1978). N^alpha-hydroxy-aikoxy substituents on piperidinones are 
noted in Wilson, Trans. Far. Soc. 67 . 3008-19 (1971). Moad et al. Aust J. Chem. 36 , 1573-88 (1983) disclose 
various O-substituents having unsaturation and/or carboxyl groups in the chain. Finally, Fujita et al. J. Poiyiv.. 
Scl., Poiym. Lett. Ed. 16, 515-18 (1978) disclose dl-plperidinoxy dloxospiro compounds which are able to 
prevent degradation of several synthetic polymers. 

A further object of the invention are the new N-substttuted hindered amine compounds having one of, 
formulae A' to M' 
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RCH 2x y CH 3 



RiO — N! 



\ 

t ■ - ■ 

RCH 2 / N CH 3 



-R 2 



RCH 2v ^CHj ^R 



RiO— 



RCHz^ N CH 3 




RCH 2 / N CH 3 



(C) 



RCHz N /CHa /R Rs 



RCH 2 / N CH 3 




(D') 



16 



EP 0 309 402 A1 



RCH 2vv /CH^ ^R 
• ■ - - • 



RiO— n( 



> — Q i -E-CO-NH-CH 2 -OR ! o ( E ' ) 



RCh/ N CH 3 
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A 



10 



Rj — If — Rt» 



"Ti2 



CK') 



15 



20 



iiO — ^Jf — co- 



( L* } 



T 5 



wherein 

R is hydrogen or methyt, preferably R is hydrogen; 
R1 is C1-C18 alkyl, C2-C18 alkenyl, C2-Cia alkynyl, Cs-Ca cycloaJkenyl, C5-C12 cycfoalkyl, Cs-Cio bicycloalkyl. 
35 Ce-Cio aryl, C7-C9 aralkyl, or C7-C9 aralkyl substituted by alkyl or aryl; 
m is 2-4, 
when m is 2 

R2 is C1-C12 aJkylene, C4-C12 alkenyfene, xylylene, a divalent acyl radical of an aliphatic, cycloaiiphatic, 
araliphatic or aromatic dicarboxylic or dicarbamic acid having up to 20 C atoms, preferably an acyl radical of an 
40 aliphatic dicarboxyfic acid having 2-12 C atoms, of a cycioaliphatic or aromatic dicarboxylic acid having 8-12 C 
atoms or of an aliphatic, cycloaiiphatic or aromatic dicarbamic acid having 8-12 C atoms; or is a group of 
formula 



(M* ) 

* 




wherein D3 and D4 are independently hydrogen, Ci-Ce alkyl, phenyl, benzyl or 3, 5-di-t-butyl-4-hydroxy benzyl 
55 and Ds is alkyt or alkenyl containing up to 18 carbon atoms; 

when m is 3, R 2 is a trivalent acyl radical of an aliphatic, cycloaiiphatic, or aromatic tricarboxylic acid having up 
to 12 C atoms; 

when m is 4, R2 is a tetravalent acyl radical of an aliphatic or aromatic tetracarboxylic acid having up to 18 C 
atoms, including 1 ,2,3,4-butanetetracarboxy lie acid, 1 ,2, 3,4 -but-2-ene tetracarboxylic acid, and 1,2,3,5-and 
60 1,2.4.5-pentanetetracarboxyfic acid; 
p is 1, 2 or 3, 

R3 is hydrogen. C1-C12 alkyl, Cs-Ca cycloalkyl, C7-C9 aralkyl, C2-C18 alkanoyf, C3-C5 alkenoyl or benzoyl; 
when p is 1, 

R4 is hydrogen, C1-C18 alkyl, Cs-Cs cycloalkyt, C2-C8 alkenyl unsubstituted or substituted by a cyano, carbonyl 
65 or carbamide group, or it is Ce~Cio aryl, C7-C9 aralkyl. gtyctdyl, a group of the formula -CH2-CH(OH)-Z or 
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-CONH-2 wherein Z is hydrogen, methyl or phenyl; or R 4 is a group of the formula 



HO- 



\ / 

cfcH 3 ) 3 



C^CH 3 ) 3 



• = • 

C{CH 3 ) 3 



with h as 0 or 1 ; 



R N C^ 3/ CH 2 R 
•— • 

or a group of the formula I — • )N— OR! (I); 



» — « 

CH 3 / N CH 2 R 



?5 



or Ra and R4 together are alkylene of 4 to 6 carbon atoms or 2-oxo polyaikylene, 
when p is 2, 

R4 is C1-C12 alkylene, C8-C12 arylene, xylylene, a -CH2CH(OH)-CH2- group, or a group -CH2-CH(OH)-CH2- 
0-X-0-CH2-CH(OH)-CH2- wherein X is C2-C10 alkylene, Cs-Cie aryiene or Ce-C 12 cycloalkyiene; or, provided 
that R3 is not aJkandyi, aikenoyl or benzoyl, R4 can also be a divalent acyt radical of an aliphatic, cycloaliphatic 
or aromatic xlicarboxyllc ac*H or dlcarbamic acid, or can be the group -CO-; or R4 is a group of formula II 



20 



ss. _ 



(ID 



30 



35 



where Ta and T9 are independentfy hydrogen, alkyl of 1 to 18 carbon atoms, or Ta and T9 together are alkylene 

of 4 to 6 carbon atoms or 3-oxapentamethylene, preferably Ta and T9 together are 3-oxapentamethylene; 

when p is 3, 

R4 is 2,4,6-triazinetriyl. 

n is 1 or 2 and 

when n is 1, 

R 5 and R'5 are independently C1-C12 alkyl, C2-C12 alkenyl, C7-C12 aralkyl, or R 6 is also hydrogen, or Rs and R'5 
together are C2-C8 alkylene or hydroxyalkylene or C4-C22 acyloxy alkylene; 
and when n Is 2, 

Ra and R's together are (-CH2) 2 C(CH2-)2; 

Re is hydrogen, C1-C12 alkyl, ally), benzyl, gtycidyl or C2-C6 alkoxyalkyl; 
when n ts 1, 

Rt ts hydrogen, C1-C12 alkyl, C3-C5 alkenyt, C7-C9 aralkyl, C6-C7 cycloaJkyl, C2-C4 hydroxyalkyl, C2-C6 
alkoxyalkyl, Ce-Cio arvl, glycidyl. a group of the formula -(CH 2 )r-COO-Q or of the formula -{CH 2 )rO-CO-Q 
wherein t Is 1 or 2, and Q Is C1-C4 alkyl or phenyl; 
and when n Is 2, 

R 7 is C2-C12 alkylene, C6-C12 aryiene, a group -CH2CH{OH)-CH2-0-X-O-CH2-CHCOH)-CH 2 - wherein X is 
C2-C10 alkylene, Ce-Cis aryiene or Ce-Ct2 cycloalkylene, or a group -CH2CH(Q2')CHHOCH2-CH(OZ / )CH2) 2 - 
wherein Z' is hydrogen, Ci-Cia alkyl, attyt. benzyl, C2-C12 alkanoyl or henzoyl; 
Q1 is -N(Re)- or -O; 

E is C1-C3 alkylene, the group -CH2-CH(R9)-0- wherein R9 is hydrogen, methyl or phenyl, the group 
-{CH2) 3 -NH- or a direct bond; 

R10 is hydrogen of Ci-Ci« alkyl, Ra Is hydrogen, C1-C18 alkyl, C6-C7 cycloalkyl, C7-C12 aralkyl, cyanoethyl, 
Ce-Cio aryl, the group -CH 2 -CH(Rfl)OH wherein R9 has the meaning defined above; a gcoup of the formula I 
or a group of the formula 
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-G-N-E-CO-NH-CH 2 -0R 2 
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wherein Q is C2-C8 alkylene or C6-C12 arylene; or Ra is a group -E-CO-NH-CH2-ORio; 

Formula F denotes a recurring structural unit of a polymer where T3 is ethylene or 1 ,2-propyfene. or is the 

repeating structural unit derived from an alpha-olefin copolymer with an alkyl acrytate or methacrylate ; 

preferably a copolymer of ethylene and ethyl acrylate, and where k is 2 to 100; 

T4 has the same meaning as R4 when p is 1 or 2, 

T5 is methyl, 

Te is methyl or ethyl, or Ts and Ts together are tetramethylene or pentamethylene or mixture of said 
hydroxylamine derivatives, preferably T5 and Te are each methyl, 

M and Y are independently methylene or carbonyl, preferably M is methylene and Y is carbonyj, and T* is 
ethylene where r. is 2; 

T 7 is the same as R7, and is preferably octamethylene when n is 2, 

T10 and Tn are independently alkylene of 2 to 12 carbon atoms, or Tn is a group of formula II, 
e is 2, 3 or 4, 

T12 is a group -N{R*)-(CH 2 )d-N{R*)- 



-NH(CH 2 )«- A (CH 2 ] b - 8 [(CH 2 ) C - ft ]rH 

where a, b and c are independently 2 or 3, d Is 2-10 and f is 0 or 1 , preferably a and c are each 3, b is 2 and f is 1 ; 
T13 is the same as R2 with the proviso that Tia cannot be hydrogen when n is 1 ; 
E1 and E2, being different, each are -CO- or -N(Es)-. where E5 is hydrogen, C1-C12 alkyl or alkoxycarbonylalkyl 
of 4 to 22 carbon atoms, preferably E1 is -CO- and E 2 is -N(Es). 

E3 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl substituted by 
chlorine or by alkyl of 1 to 4 carbon atoms, or phenylalkyi of 7 to 12 carbon atoms, or said phenylaikyi 
substituted by alkyl of 1 to 4 carbon atoms, and 

E4 is hydrogen, alkyl of 1 to 30 carton atoms, phenyl, naphthyl or phenylalkyi of 7 to 12 carbon atoms, or 
E3 and E4 together are polymethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to four 
alkyl groups of 1 to 4 carbon atoms, preferably methyl. 

In the structures A' to M', if any substituents are C1-C18 alkyl, they are for example methyl, ethyl, n-propyi, 
n-butyi, sec-butyl, tert-butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tridecyl, 
n-tetradecyl, n-hexadecyl or n-octadecyi. Typical cycloalkyl groups include cyclopentyl and cyclohexyf; typical 
cycloalkenyl groups include cyclohexenyl; while typical aralkyl groups include benzyl, alpha-methyl-benzyl, 
alpha.alpna-dirnethyibenzyf or phenethyl. 

If R 2 is a divalent acyl radical of a di car boxy lie acid, it is for example an acyl radical of adipic add, succinic 
acid, suberic acid, sebacic acid, phthaiic acid, isophthalic acid, terephthalic acid, dibutyimaionic acid, 
dibenzylmalonk: acid, (3,5-di-tert-butyl-4-hydroxybenzyl)-malonic acid or bicycloheptenedicarboxylic acid. 

If R2 is a divalent acyl radical of a dicarbamic acid, it is for example an acyl radical of 
hexamethylenedicarbamic acid or of 2,4-toluylenedicarbamic acid. 

The following compounds are examples of polyalkylpiperidine starting materials useful in making the 
hindered amine derivatives of formula A'. (Relates to the selected preparative procedure). 

di-(2,2,6.6-tetramethyfpiperidin-4-yl) adipate 

di-(2,2,6,6-tetramethylpiperidin-4-yl) sebacate 

di-(2,2,6 ,6-tetramethyl piperidin-4-yl ) p hthalate 

alpha.alpha / -{di-2 I 2,6,6-tetramethylpiperidine-4-oxy)-p-xylene 

di-(2,2,6,6-tetramethylpiperidin-4-yl) succinate 

di-(2,2.6,6-tetramethytpiperidin-4-y1) malonate 

di-( 1 -oxy 1-2,2.6, 6-tet ram© thylpiperidin-4-y I) isophthalate 

4-hydroxy-1-methoxy-2.2,6,6-tetramethylpiperidine 

di-( 1 -hydroxy-2,2,6,6-tetramethy1piperidin-4-yloxy) -p-xylene 

1-ethoxy-4-hydroxy-2.2,6 ( 6-tetramethylpiperidine 

(2,2,6,6-tetrameth^piperidin-4-yl)-[4-(2-oxoazepin-1-yl)-2,2,6.6-tetramethylpiperidin-4-yl] acetate. 
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As C2-C18 alkanoyl, R3 is for example propionyl, butyryl, octanoyi, dodecanoyt, hexadecanoyl, octadecanoyt, 
but preferably acetyl; and as C3-C5 alkenoyl, R 3 is in particular acryloyl. 

If R4 is C2-Ce alkenyl unsubstituted or substituted by a cyano, carbonyl or carbamide group, it is for example 

1- propenyl t alfyl, methailyl, 2-butenyl, 2-pentenyi, 2-hexenyl, 2-octenyl, 2,2-dicyanovinyl, 1 -methyl -2-cyano- 

2- methoxycarbonyi-vinyl or 2,2-diacetylaminovinyl. 

If any substttuents are C2-C12 alkylene, they are for examle ethylene, propylene, 2,2-dimethylpropylene, 
tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene. 

If any substituents are Ce-Cis arylene, they are for example o-, m- or p-phenylene, 1 ,4-naphthylene or 
4,4'-dl-phenylene. 

As C6-C12 cycloalkylene, X is especially cyclohexylene. 

The following compounds are examples of polyalkylpiperidine starting materials useful in making the 
hindered amine derivatives of formula B'. 

N,N'-bis-(2,2,6,6-tetramethylpiperidIn-4-yi)-hexamBthylene-1 t 6-diamine, N t N'-bis-(2,2,6,6-tetramethylpip- 

e rid in -4-yl) -hexamethylene- 1 ,6-d iacetamide, 

4-benzytamino-2,2,6,6-tetramethytpiperidine, 

N-n-butyl-N-(2,2,6,6-tetramemylpipertdta 

N 1 N / -bis-(2 I 2,6,6-tetramethylpiperidin-4-yl)-N,N'-di-butyl-adipamide, 
N-N'-bis-(2,2,6 1 6-tetramethylplperidin^yl)-N,N / ^icyclohex^-2-hydroxypropylenediamine, 
N I N , -bis-{2,2.6,6-tetramethy1piperldIn-4-yl)-prxyiylenediamine, 
4-(3-methyt-4-nydroxy-5-tert-butyl-benzoyl acetamldo)-2,2,6,6-tetramethytpiperidine ( 
aJpha-cyano^HTietrtyi-|HN-(2,2,6,6-tetra™^ acid methyl ester, 

1- oxyl-2^,6,6-tetramethytpiperldin-4-one. 

if R5 is C2-C8 aJkylene or hydroxyalkylene, it Is for example ethylene, 1 -methyl-ethyl ene, propylene, 

2- ethylpropylene or 2-ethyl-2-hydroxymethy1 propylene. 

As C4-C22 acyloxyalkytene, R5 is for exampJe 2-ethyl-2-acetoxymethy1propylene. 
The following compounds are examples of polyalkylpiperidine starting materials useful in making the 
hindered amine derivatives of formula C ( 

9-aza-8,8, 1 0, 1 0-tetram ethyl- 1 ,5-dioxaspiro[5.S] undecane, 
9-a^-8,8,10,10-tetrainethyi-3-ethyi-1 ( 5-dioxaspiro[5.5]undecane r 
2,2,6,6-teti^ethylpipertdlne^spiro-2W1\3'-dioxarte)-5^ 
4 m -(2 m ^.e^.S^-tetramethylpiperidine) . 

If any substituents are C2-C6 aJkoxyaJkyl, they are for example methoxymethyl, ethoxymethyl, 
propoxymethyt, tert-butoxyethyl, ethoxyethyl, ethoxypropyi, n-butoxyethyi, tert-butoxyethyl, isopropoxyethyf 
or propoxypropyl. 

If R7 is C3-C5 alkenyi, it is for example 1-propenyt, ally!, methailyl, 2-butenyi or 2-pentenyi. 
As C7-C9 araikyi, R7 is in particular phenethyl or above ail benzyl; and as Cs-Cz cycloaikyl, R 7 is especially 
cyciohexyi. 

If R7 is C2-C4 hydroxyalkyi, it is for example 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 

2- hydroxybutyi or 4-hydroxybutyi. 

As Ce-Cio aryi, R1 and R7 are in particular phenyl, or alpha- or p-naphthyi which is unsubstituted or 
substituted by halogen or C1-C4 aJkyi. 

If R7 Is C2-C12 alkyiene, It is for example ethylene, propylene 2,2-dimethylpropylene, tetramethylene, 
hexamethylene, octamethylene, decamethylene or dodecamethylene. 

If R7 is C6-C12 arylene, tt is for example o-, m- or p-phenyiene, 1 ,4-naphthylene or 4,4 / -diphenylene. 

If Z' Is C2-C12 alkanoyi, it Is for example propionyl, butyryl, octanoyi, dodecanoyi or preferably acetyl. 

The following compounds are examples of polyalkylpiperidine starting materials useful in making hindered 
amine derivatives of formula 

3- ben2yl-1,3,8-trtaza-7 r 7,93-tetramethytspiro[4.5]-decane-2,4-dlone, 
3-n-o(^1,3,8-triaza-7,7,9,9-tetramethyisplro[4.5]decane-2,4-dione, 
3-aIfyM ,3,8-triaza-l l 7 l 7,9,9-pentamethylspiro(4.5]-decane-2 t 4-dlone, 
or the compounds of the following formulae: 
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CH 3 XH 3 CH 3 XH 3 

* «-k~)\°~t t™x'>« 

N C S-CH 2 CH(OH)CH2-EOCH2-CH(OH)CH 2 ]2-i!t — c 

^ TH 3 8 8 ch/ n ch 3 



CH 3 CH 

10 



CH 3n ^CHi CH 3s ^,CH] 



?5 CH/ CH 3 5 ti CH 3 CH 3 



20 



CH 3v .CH 3 CH 3 CH 3 

N CH 3 8 N .=. X 6 CH,' N CH, 



* ch/ 



30 As C5-C7 cycloalkyt, Re is in particular cyclohexyl. 

As Ce-Cio aryl, Ra is particularly phenyl, or alpha- or (J-naphthyl which is un substituted or substituted with 
halogen or C1-C4 alkyl. As C1-C3 alkylene, E is for example methylene, ethylene or propylene. 

As C2-C6 alkylene, Q is for example ethylene, propylene, 2,2-dimethylpropylene, tetramethylene or 
hexamethylene; and as C6-C12 arylene, Q is o- f m- or p-phenylene, 1 ,4-naphthylene or 4,4'-diphenylene. 
35 The following compounds are examples of polyaikylpiperidine starting materials useful in making the 
hindered amine derivatives of formula E'. 

N-hydroxymethyl-N' -2,2,6, 6-tetramethytpiperidin-4-yl-urea, 
N-methoxymethyl-N'-2,2,6,6-tetramethy1pipericlin-4-yl-urea, 
40 N-methoxymethyl-N / -n^odec;yi-N'-2^,6 1 6-tetramemylpiperidin-4-ylHjrea, 
0-(2,2,6,6-teti^memy1ptperidin-4-yl)-NHTiethoxymethyl-urethane. 

When the instant hindered amine derivative is of formula F\ the following polymeric compounds are 
examples of starting materials useful in preparing said derivatives. 

45 
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• — « 

CH 3 / N CH 3 



Additional starting hindered amine derivatives include for formula J': 



rs 



poly-{[6-[<1 , 1 ,3,3-tetramethy!butyf)-iminoH ,3,5-tr!azine-2 t 4-dlyJ][2-(1 -oxyl-2,2,6,6-tetramethyipiperi- 
dy1)-imino]-hexarnethylene-4[4-{ 1 -oxy1-2,2 t 6 t 6-tetramethylpiperidy(]-imino]}. 

Preferred are the compounds of formula A' to M' wherein R is hydrogen, Ri is Ci-Cia aikyi, C2-Ce alkenyl, 
Cs-Ce cycloalkyl, cyclohexyt, phenyl or C7-Ce aralkyl; m is 2-4 and when m is 2, R2 is C2-Ce alkyfene, C4-C8 
alkenylene, xytylene, a divalent acyt radical of an aliphatic, cycloaJiphatic or aromatic tricarboxylic acid having 20 
up to 12 carbon atoms or of an aliphatic or aromatic dlcarbamtc acid having up to 12 carbon atoms, or is a 
group of formula 

Dt,. CO— 25 
C 

30 



wherein D3 and D4 are independently hydrogen, Ci-Ca alkyl,. benzyl or 3,5-di-t-butyl-4-hydroxybenzyl, and 
when m is 3, R2 Is a trivalent acyl radical of an aliphatic or aromatic tricarboxylic acid having up to 12 carbon 
atoms, and when m is A, R2 is a tetravalent acyt radical of an aliphatic or aromatic tetracarboxytic acid having up 
to 12 carbon atoms; p is 1, 2 or 3, Ra is hydrogen, C1-C12 alkyl, Ca-Cs cycloalkyl, C7-C9 aralkyl. C2-C1 e alkanoyl 35 
or benzoyl, and when p Is 1, R4 is hydrogen, Ci-Oe alkyl, Ce-Ce cycloalkyl, phenyl, benzyl or a group of the 
formula 



qcH 3 ) 3 

cfcH 3 ) 3 



40 



45 



or of the formula 

50 

qj 3/ cH 3 

— ( V-ORi 
ch/ xh 3 



and when p is 2, R4 is C2-Ci2alkylen8 t Ce-Cf2 arylene, xyrylene, orprovtetedthatRs Is not alkanoyl or benzoyl, 

R4 can also be a divalent acytradlcal of an aliphatic or aromatic dicarboxylte acid having up to 1-2 carbon-atoms, 60 

of an aliphatic or aromatic -dtearoamic acid "having up to 12 carbon atoms, or can be ja group of formula II 

wherein Ta and T9 are Independently hydrogen or C1-C12 alkyl or Tsand Ts together are£>4-Ce alkylene or 

3-oxapentam ethylene, and when p is 3, R4 is 2,4,&-trtaztnBtrtyl; n is 1 or 2, and when n Is 1 , Rs and R'5 are 

C1-C12 alkyl or benzyl, or Rs and R'5 together are C2-C8 alkytene or hydroxyalkytene and when n is 2, R 5 and 

R's together are (-CH2) 2 C(CH2-te; $5 
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Re is hydrogen, C1-C12 alkyl, aJlyl or benzyl, and when n is 1, R7 is hydrogen, Ci-Ct2 alkyl, altyl, benzyl, 
cyciohexyl, 2-hydroxyethyl or a group of the formula -CH2CH2-COOQ wherein Q is C1-C4 alkyl, and when n is 
2, R7 is C2-C12 alkylene or C6-C12 arytene; 

Q1 is -N(Re)- or -O-; E is C1-C3 alkylene or a direct bond; R10 is hydrogen or C1-C14 alkyl; Re is hydrogen, 
5 C1-C12 alkyl, cyciohexyl, benryt, cyanoethyl or a group 



CH 3Vv ^CHj 

10 y \ 

Rl °"\ / 

• —— » 

CHi' N CH 3 

15 

Ta is ethylene or 1,2-propylene, k is 2 to 100; 
T4 has the same meaning as R4 when p is 1 or 2, 
T5 and Te are methyl, M and Y are independently -CH 2 - or -CO-; 
T? is the same as R7; 
20 T10 and Tn are independently C2-C8 alkylene or Tn is a group of formula I, 
e is 3 or 4, 
T12 is a group 

25 — NH( CH 2 ) * -A( CH 2 ) b ~Jlf ( CH 2 ) c 4* f H 

* 

wherein a, b and c are independently 2 or 3, and f is 0 or 1 ; 

when n is 1, T13 is C2-C18 alkyl, cyciohexyl or phenyl and when n is 2, Tn has the same meaning as R2; 
30 E1 is -CO- and E 2 is -N(EsK wherein E5 is hydrogen, C1-C12 alkyl or C4-C18 alkoxycarbonylalkyl, Ea and E4 are 
independently C1-C12 alkyl or phenyl or E3 and E4 together are C4-C12 polymethyfene. 

EspeciaJly preferred are the compounds of formula (A'), (B'J, (C), (J') ( (K') or (M') wherein R is hydrogen, Ri 
is Ci-Cis alkyl, cyciohexyl, cyclohexenyl, methylcyclohexyl or C7-C* phenytalkyl; 

m is 2, R2 is C2-C8 alkylene, xytylene or a group -CO-R11-CO-, wherein Ri 1 is C2-Ce alkylene, cyclohexylene or 
35 phenylene or a group 




wherein D3 and D4 are independently hydrogen, C1-C4 alkyl, benzyl or 3,5-di-t-butyl-4-hydroxybenzyl; 
p is 1 or 2, Ra is hydrogen, C1-C12 alkyl or C2-C8 alkanoyl, and when p is 1, R4 is hydrogen, C1-C12 alkyl, and 
45 when p is 2, R* is C2-C8 alkylene or is -CO-R11-CO-; 

n is 1 or 2, and when n is 1 , Re and R's together are C2-C8 aJkylene, and when n is 2, R 5 and R's together are 

[-CH2)2C(CH 2 ->2; 

k is 5-20, T10 is C2-C8 alkylene and T1 1 is a group of formula II, wherein Te and T 9 are independently hydrogen 
or C1-C12 alkyl or Te and T9 together are pentamethylene or 3-oxapentamethylene, T5 and Te are methyl; 
50 e is 4, T12 Is a group 



-NH(CH 2 ) -A(CH 2 ).-5r-CCH 2 ) -NH- 
a d c 

55 

wherein a, b and c independently are 2 or 3; 

E1 is -CO- and E 2 is -N(Es)-, wherein Es is hydrogen, C1-C12 alkyl or C4-C15 alkoxycarbonylalkyl, and Ea and E4 
are independently C1-C12 alkyl or E3 and E4 together are C5-C12 polymethylene. 
The hindered amine derivatives of the instant invention are generally prepared by oxidizing the 
60 corresponding hindered amine with an appropriate peroxy compound such as hydrogen peroxide or tert -butyl 
hydroperoxide in the presence of a metal carbonyl or metal oxide catalyst followed by reduction of the oxyt 
intermediate formed to the desired N-hydroxy derivative, preferably by catalytic hydrogenation. 

Thereafter, the O-alkyl derivatives can be synthesized by several routes. For example, the N-hydroxy 
derivative can be alkylated with sodium hydride and halogenated hydrocarbons such as benzyl bromide and 
65 ethyl iodide. N-methoxy variants can be prepared by thermolysis of a chlorobenzene solution of nitroxyl radical 
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and di-tert-butyi peroxide. The product is formed by a coupling reaction between the nitroxyl radical and the 
methyl radical generated from p-scission of a t-butoxy radical. 

Other N-alkoxy variants can be synthesized by coupling nitroxyl radicals with hydrocarbon radicals 
generated from thermal decomposition of dl-tert-butyl peroxide in the presence of hydrocarbon solvents such 
as cyclohexane, toluene, and ethylbenzene. 

A preferred approach is the preparation of N-alkoxy hindered amines directly from hindered amines. For 
example, a mixture of 4-benzoyloxy-2,2,6,6-tetramemyipiperidlne, aqueous t-butyl hydroperoxide, molybde- 
num oxide, and ethyibenzene gives a 90 Wo yield of the N-alpha-methytbenzyloxy piperidine. Molybdenum (VI) 
has been shown to increase the efficiency of both the oxidation of hindered amine to nitroxyl radical and the 
reaction of nitroxyl radicals with hydrocarbons. 

Although these procedures have been referenced in terms of N-alkoxy substituents, they are meant to 
equally apply to all ORi groups. 

The hindered amine precursors are largely commercially available or can be prepared by the application of 
known methods. 

Reference is made to Kurumada et al, J. Polym. Sci. , Poly. Chem. Ed. 23, 1477-91 (1985), Moad et al, Aust. J. 
Chem. 36 , 1573-88 (1983) and US 4,547,537 in this regard. 

The derivatives are particularly effective in stabilizing organic materials against the degradative effects of 
acrtinic stimuli. Such organic materials Include polymeric materials such as the following polymers. 

1. Polymers of monooleflns and diolefins, for example polypropylene, polylsobutylene, polybutene-1, 
polymethylpentene-1 , polyisoprene or poiybutadiene, as well as polymers of cyclooleflns, for instance of 
cyclopentene or norbomene, polyethylene (which optioanlly can be crosslinked), for example high 
density polyethylene (HOPE), low density polyethylene (LDPE) and linear low density polyethylene 
(LLDPE). 

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with 
poiyisobutytene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and mixtures of 
different types of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monooleflnes and dlolefines with each other or with other vinyl monomers, such as, 
for example, ethylene/propylene, linear low density polyethylene (LLDPE) and its mixtures with tow 
density polyethylene (LDPE), propylene/butene-1, ethylene/hexene, ethytene/ethylpentene, ethylene/ 
heptene, ethylene/octene, propyiene/isobutyiene, ethylene/butene-1 , propylene/ butadiene, isobutylene/ 
isoprene, ethylene/alkyl acrytates, ethylene/alkyl methacrylates, ethyiene/vinyl acetate or ethylene/ 
acrylic acid copolymers and their salts (lonomers) and terpolymers of ethylene with propylene and a 
diene, such as hexadiene, dicyclopentadiene or ethytidene-norbotnene; as well as mixtures of such 
copolymers and their mixtures with polymers mentioned in 1) above, for example polypropytene/ethylene- 
propylene-copolymers, LDPE/EVA, LDPE/EAA, LLDPE/EVA and LLDPE/EAA. 

3a. Hydrocarbon resins (for example Cs-Cg) and hydrogenated modifications thereof (for example 
tackyflers). 

4. Polystyrene, poly-(p-methylstyrene), poly-(a-methylstyrene). 

5. Copolymers of styrene or a-methylstyrene with dienes or acrylic derivatives, such as, for example, 
styrene/butadiene, styrene/ acryionitrile, styrene/alkyl methacrylate, styrene/maleic anhydride, styrene/ 
butadiene/ethyl acrylate, styrene/acrytonitrile/methyl acrylate; mixtures of high impact strength from 
styrene copolymers and another polymer, such as, for example, from a polyacrylate, a diene polymer or an 
ethyiene/propylene/diene terpofymer; and block copolymers of styrene, such as, for example, 
styrene/butadiene/ styrene, styrene/ isoprene/styrene, styrene/ethytene/butylene/ styrene or styrene/ 
ethylene/propylene/styrene. 

6. Graft copolymers of styrene or a-methylstyrene such as, for example, styrene on poiybutadiene, 
styrene on poiybutadiene- styrene or polybutadiene-acrylonitrile; styrene and acryionitrile (or methacry- 
lonitrile) on poiybutadiene; styrene and maielc anhydride or maJeimide on poiybutadiene; styrene, 
acryionitrile and maleic anhydride or maJeimide on poiybutadiene; styrene, acryionitrile and methyl 
methacrylate on poiybutadiene, styrene and alkyl acrytates or methacrylates on poiybutadiene, styrene 
and acryionitrile on ethylene/propyfene/diene terpolymers, styrene and acrylonitriie on potyacrylates or 
polymethacrylates, styrene and acryionitrile on acrylate/butadiene copolymers, as well as mixtures 
thereof with the copolymers listed under 5), for Instance the copolymer mixtures known as ABS-, MBS-, 
ASA- or AES-polymers. 

7. Haiogen-contalnlng polymers, such as polychloroprene, chlorinated rubbers, chlorinated or 
sulfochiorinated polyethylene, epichlorohydrin homo- and copolymers, polymers from halogen-contain- 
ing vinyl compounds, as for example, polyvinylchloride, poryvinyltdene chloride, polyvinyl fluoride, 
polyvinylidene fluoride, as well as copolymers thereof, as for example, vinyl chloride/vinyl Idene chloride, 
vinyl chloride/vinyl acetate or vtnylldene chloride/vinyl acetate copolymers. 

8. Polymers which are derived from a, p-un saturated acids and derivatives thereof, such as 
polyacrytates and poiymethacrylates^potyacryiamtde and polyacryionttrtle. 

9. Copolymers from the monomers mentioned under 8) with each other or with other unsaturated 
monomers, such as, for instance, acrylonrtrtle/butadiene, acryfonitrile/alkyl acrytate, acryionitrile/ 
alkoxyaikyl acrylate or.acrytonitrtle/vinyl halogenide copoiymers.or acfyionltrile/alkyl methacrylate/ buta- 
diene terpolymers. 
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10. Polymers which are derived from unsaturated alcohols and amines, or acyl derivatives thereof or 
acetals thereof, such as polyvinyl alcohol, polyvinyl acetate, polyvinyl stearate, polyvinyl benzoate. 
polyvinyl maleate, polyvinyl butyral, polyallyl phthalate or potyallytmelamine; as well as their copolymers 
with olefins mentioned in 1 ) above. 
5 11. Homopolymers and copolymers of cyclic ethers, such as polyalkylene glycols, polyethylene oxide, 

polypropylene oxide or copolymers thereof with bis-glycidyl ethers. 

12. Polyacetals, such as pofyoxymethylene and those polyoxy methylenes which contain ethylene oxide 
as a co monomer; polyacetals modified with thermoplastic polyurethanes, acrylates or MBS. 

13. Polyphenylene oxides and sulfides, and mixtures of potyphenylene oxides with polystyrene or 
10 poly am ides. 

14. Polyurethanes which are derived from polyethers, polyesters or polybutadienes with terminal 
hydroxyt groups on the one side and aliphatic or aromatic polyisocyanates on the other side, as well as 
precursors thereof (polyisocyanates, polyols or prepolymers). 

15. Polyamides and copolyamides which are derived from diamines and dicarboxylic acids and/or from 
15 aminocarboxylic acids or the corresponding lactams, such as potyamide 4, polyamide 6, poly amide 6/6, 

6/10, 6/9, 6/12 and 4/6, polyamide 11. polyamide 12, aromatic polyamides obtained by condensation of 
m-xylene diamine and adipic acid; polyamides prepared from hexamethytenediamine and isophthalic 
or/and terephthaJlc acid and optionally an elastomer as modifier, for example poly-2,4,4,-trimethylhexa- 
methylene terephthaiamide or poly-m-phenylene isophthalamide. Further copolymers of the aforemen- 
20 tioned polyamides with polyolefins, olefin copolymers, ionomers or chemically bonded or grafted 

elastomers; or with polyethers, such as for instance with polyethylene glycols, polypropylene glycols or 
polytetramethylene glycols. Polyamides or copolyamides modified with EPDM or ABS. Polyamides 
condensed during processing (RIM-poly amide systems). 

16. Polyureas, polytmides and polyamide-imides. 

25 17. Polyesters which are derived from dicarboxylic acids and diots and/or from hydroxycarboxylic acids 

or the corresponding lactones, such as polyethylene terephthatate, polybutylene terephthaJate, 
poly-1,4-dlmethylolcyclohexane terephthaJate , poly- [2,2, -(4-hydroxyphenyl) propane] terephthalate |nd 
polyhydroxybenzoates as well as btock-copolyether-esters derived from polyethers having hydroxy) end 
groups. 

30 18. Polycarbonates and polyester-carbonates. 

19. Polysulfones, polyether-sulfones and polyether-ketones. 

20. Crosslinked polymers which are derived from aldehydes on the one hand and phenols, ureas and 
melamines on the other hand, such as phenol/formaldehyde resins, urea/formaldehyde resins and 
melamine/formaldehyde resins. 

35 21 . Drying and non-drying alkyd resins. 

22. Unsaturated polyester resins which are derived from co polyesters of saturated and unsaturated 
dicarboxylic acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and also 
halogen-containing modifications thereof of low inflammability. 

23. Thermosetting acrylic resins, derived from substituted acrylic esters, such as epoxy-acrylates, 
40 urethane-acrylates or poly est er-acrylates. 

24. Alkyd resins, polyester resins or acrylate resins in admixture with melamine resins, urea resins, 
polyisocyanates or epoxide resins as crosslinking agents. 

25. Crosslinked epoxide resins which are derived from polyepoxides, for example from bis-glycidyl 
ethers or from cycloaliphatic diepoxides. 

45 26. Natural polymers, such as cellulose, rubber, gelatine and derivatives thereof which are chemically 

modified in a polymer-homologous manner, such as cellulose acetates, cellulose propionates and 
cellulose butyrates, or the cellulose ethers, such as methylcellufose; rosins and their derivatives. 
27. Mixtures of polymers as mentioned above, for example PP/EPDM, Polyamide 6/ EPDM or ABS, 
PVC/EVA, PVC/ABS, PVC/MBS, PC/ABS, PBTP/ABS. PC/ASA, PC/PBT, PVC/CPE, PVC/acrylates, 
50 POM/thermoplastic PUR, PC/thermoplastic PUR, POM/acryiate, POM/MBS, PPE/HIPS, PPE/PA 6.6 and 

copolymers, PA/HDPE, PA/PP, PA/PPE. 
The instant compounds are added to the polymers in a concentration of 0.05 to 5 (Vb by weight, calculated 
relative to the materia) to be stabilized. Preferably, 0.1 to 2.5 °/o by weight of the stabilizer calculated relative to 
the material to be stabilized, is incorporated into the latter. 
55 Incorporation can be effected during the polymerization or after polymerization, for example by mixing the 
compounds and, if desired, further additives into the melt by the methods customary in the art before or during 
shaping, or by applying the dissolved or dispersed compunds to the polymer. 

Further additives used in combination with the instant compounds may be other stabilizers such as phenolic 
antioxidants, metal desactivators, phosphites, thiodi propionic d testers, fatty acid salts, UV-absorbers or nickel 
60 complex salts. Further additives may be pigments, fillers, plasticizers, flame retardants or antistatica. 

In general, the stabilizers of this invention are employed from about 0.05 to about 5 % by weight of the 
stabilized composition, although this will vary with the particular substrate and application. An advantageous 
range is from about 0.1 to about 2.5 Ofo. 
The compounds of the invention further can be used - alone or together with phenols - in photographic 
65 layers as yellow dye light stabilizers, as cyan dye dark stabilizers, as anti stain agents in magenta layers 
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(especially for two-equivalent magenta couplers) and as thermal stabilizers for magenta couplers. 
The following examples will further illustrate the embodiments of this invention. 

Example 11 Dl-(1-memoxy-2,2,6,6-tetramethylpiperidln-4-yl) IsophthaJate 

A solution of 30.0 g (73 mmol) of di-tl-oxyl^^.S.S-tetramethylpiperidin^-yl) isophthalate and 27.8 g (190 5 
mmol) of dMert-butyl peroxide in 70 ml of c hi oro benzene is heated for 6 hours in a nitrogen atmosphere in a 
Rsher-PorteTbbttle (bath temp. 145-50°C). The crude reaction mixture is chromatographed on silica gei (98:2 
heptane: ethyl acetate) to obtain solid, which Is recrystallized from methanol to afford the title compound, a 
white crystalline solid, m.p. 99-101 °C. 

TO 

Anal. Calcd. for C28H44N2O6: 
C, 66.6; H, 8.8; N, 5.55. 
Found: 

C. 66.4; H, 8.7; N, 5.5. 

15 

Example 12 Dl-tl-methoxy^^.e.e-tetramethylpiperidin^-yl) Sebacate 

4-Benzoyloxy-1-methoxy-2,2.6 1 6-tetramethylpiperidine (8.0 g t 32 mmol) is stirred for 2 hr. at 60-70° C 
(nitrogen atmosphere) with 2.2 g (39 mmol) of potassium hydroxyde in 300 ml of 1:1 (v/v) methanol :water. 
Solvent is removed under reduced pressure to obtain a white solid, which is partitioned between water (100 
ml) and dichloromethane (150 ml). The aqueous layer is washed with dichloromethane (2 x 150 ml). The 20 
organic layers are combined and washed with water (100 ml) and saturated sodium chloride (100 ml), then 
dried over magnesium sulfate and concentrated to afford 5,7 g of crude 4-hydroxy-1-methoxy-2,2,6,6-tetra- 
methytpiperidine, a white solid with m.p. 92.5-93.5°C. IR: 3250 cm-i. 

A solution of 5.4 g (29 mmol) of 4-hydroxy-1-methoxy-2^ t 6,6-tetramethylpiperidlne, 3.2 g (13.9 mmol) of 
dimethyl sebacate, and 200 ml of toluene is dirt!!!sd for 45 minutes to azeotrope any water present. Th« 25 
solution is allowed to cool and 150 mg of lithium amide Is added. The reaction mixture is slowly distilled for 5 hr. 
to remove methanol along with some of the toluene. The remaining toluene is then removed at reduced 
pressure. The reaction mixture is cooled to 5° C and water (20 ml) is added. The organic material is dissolved \n 
ethyl acetate (200 ml). The aqueous layer is extracted with ethyl acetate (2 x 100 ml). The combined organic* 
layers are washed with water (2 x 50 ml) and saturated sodium chloride (50 ml), then dried over magnesium 30 
sulfate and concentrated under reduced pressure. The crude liquid is chromatographed on silica gel (95:5 
heptane: ethyl acetate) to obain 5.4 g (68 <Vb overall yield) of the title compound, a colorless liquid. IR: 1750 
cm -1 . 

Anai. Calcd. for C30H56N2O6: 35 

C, 66.6; H. 10.4; N. 5.2. 

Found: 

C, 66.7; H, 10.4; N, 5.0. 

Example 13 alpha,alpha / -(Di-1-ethoxy-2,2,6,6-tetramethylpiperidin-4-yloxy)-p-xytene 40 

A mixture of 9.0 g (20.1 mmol) of aJpha.alpha'-fdi-l-hydroxy^^.e.e-tetramethyipiperidin^ytoxyJ-p-xylene, 
1.8 g (44.2 mmol) of sodium hydride, and 100 ml of tetrahydrofuran (THF) is refluxed under nitrogen for 2 hr. 
The reaction mixture is cooled to 50° C and excess ethyl iodide (7.5 g, 48.2 mmol) is added. The reaction 
mixture is refluxed for 2 hr. Additional sodium hydride (1.8 g), ethyl iodide (7.5 g) and 1.0 ml of t-butyl alcohol 
are then added, and the reaction mixture Is refluxed for 16 hr. The reaction mixture Is cooled and methanol is 45 
added. The reaction mixture is partitioned between water (600 ml) and diethyl ether (200 ml). The aqueous 
layer is extracted wtth ether (200 ml). The combined organic layers are washed with water (200 ml) and 
saturated sodium chloride (200 ml), then dried over magnesium sulfate and concentrated to obtain a yellow oil. 
The oil is chromatographed on silica gel (4:1 hexane: ethyl acetate) to obtain a crude solid which is 
successively recrystallized from cold methanol and hexane. The yield Is 7.9 g (78<Vb) of a white solid, so 
m.p. 99-1 10° C. 

Anal. Calcd. for (C30H52N2O4): 
71.4; H, 10.4; N, 5.5. 

Found: 55 
C, 71.6; H, 10.8; N, 5.5. 

Example 14 Di-(1-cyclohexytoxy-2,2,6,6-tetramethylpiperIdin-4-yI) Sebacate 

A mixture of 20.0 g (41.6 mmol) of di-(-2,2,6,6-tetramethyipipertdin-4-yl) sebacate, 43 g (334 mmol) of 70 0/0 
aqueous t-butyt hydroperoxide, 1 .3 g (9.0 mmol) of molybdenum trioxide, and 125 ml of cyclohexane is heated 60 
at reflux for 2.3 hours. Water is collected In a Dean-Stark trap. The red reaction mixture Is cooled and 
transferred to a Fischer-Porter bottle. Fresh cyclohexane (25 ml) is used to thoroughly rinse the flask, and 
rinsings are added to the pressure bottle. The pressure bottle is Immersed In an oil bath (140° C) for 3 hours 
whereupon the colorless reaction mixture is cooled to room temperature and filtered. The filtrate is stirred with 
10 g of sodium sulfite In 90 ml of water for 2 hours to decompose unreacted hydroperoxide, then diluted with 65 
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ethyl acetate (200 ml) and water (100 ml). The organic layer is washed with 10 °/o sodium sulfite (100 ml), water 
(100 ml), saturated sodium chloride (100 ml), then dried over magnesium sulfate and concentrated at reduced 
pressure. The crude product is purified by flash chromatography (silica gel, 100:2 heptane: ethyl acetate} to 
afford 17.8 g (68<Yo yield) of a white solid, m.p. 56-9°C. 

5 

Anal. Calcd. for C4oH72N20e: 
C, 71.0; H, 10.7; N, 4.1. 
Found: 

C. 71.0; H, 10.2; N, 4.2. 

10 

Example 15 Di-(1 -cycIohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl) Isophthalate 

A solution of 34.2 g of di-(1-oxyt-2,2,6,6-tetramethylpiperidin-4-yl) isophthalate and 54 ml of di-tert-butyi 
peroxide in 250 ml of cyclohexane is heated for 22 hours in a nitrogen atmosphere in a Fisher-Porter bottfe 
15 (bath temperature of 140° C). Solvent is evaporated under reduced pressure. The product is recristaJlized from 
pentane to give a white solid, mp 1 40-42° C. 

AnaJ. CaJcd. for CasHsel^Os: 
C. 71.2; H, 9.4; N, 4.4. 
20 Found: 

C, 71.4; H. 9.1; N, 4.2. 

Example 16 alpha,aJpha'-(Di-1-benzy1oxy-2,2,6,6-tetramethylpiperidin-4-y1oxy)-p-xylene 
A mixture of 27.7 g *"t6i-7 mmol) of alpha.alpha^di-1-hydroxy-2,2,6.6-tetraniethy1piperidine- 

25 4-y1oxy)-p-xylene, 44.4 g (18.5 mmol) of 97 % sodium hydride and 200 ml of tetrahydrofuran is gentty refluxed 
under hydrogen evolution ceases. Benzyl bromide 31 6 g (185 mmol) is then added drop wise, and the reaction 
mixture is heated at reflux for 3 hours, then stirred overnight at room temperature. Excess sodium hydride, is 
decomposed with methanol. Toluene (500 ml) is added, and the reaction mixture is filtered to remove salts. The 
filtrate is washed with water (3 x 1000 ml) and saturated sodium chloride (500 ml), then dned over magnesium 

30 sulfate and concentrated to give an oil. The oil is crystallized from methanol to give 29.7 g (77 0/0 yield) of a 
white solid, m.p. 126-29° C. 

AnaJ. Calcd. for C40H56N2O4: 
C, 76.4; H, 9.0; N, 4.5. 
35 Found: 

C, 76.0; H, 9.1; N, 4.4. 

Example 17 Di-(1-benzyloxy-2^,6 t 6-tetramethylpiperidin-4-yl) Sebacate 
A solution of 40.0 g (83 mmol) of di-(-2,2,6,6-tetramethylpiperidin-4-yI) sebacate in 130 ml of toluene is 

40 warmed to 80° C. Molybdenum hexacarbonyl ( 1 .0 g) is added and a 5.0M solution of t-butyl hydroperoxide (266 
ml, 1.33 mol) is also added over 15 minutes. The reaction mixture is irradiated for 24 hr. with a UV lamp white 
the internal temperature is maintained at 85-90° C. The reaction mixture is filtered and the filtrate is evaporated 
until the volume is approximately 100 ml. The solution is chromatographed on silica gel (9:1 heptane: ethyl 
acetate) to obtain an oil which is crystallized from methanol. Recrystallization from ethanol gives 16.8 g (29% 

45 yield) of a white solid, m.p. 64-68° C. 

AnaJ. Calcd. for C42H64N2O8: 
C. 7Z8; H, 9.3; N, 4.0. 
Found: 

50 C. 72.7; H, 9.2; N. 4.0. 

Example 18 Di-(1-benzyloxy-2,2,6,6-tetramethytptperidin-4-yl) Phthalate 

The compound is prepared according to the procedure given in Example 7, except that molybdenum 
hexacarbonyl is added prior to heating the reaction mixture, m.p. 141 -43° C. 

55 

Anal. Calcd. for C40H52N2O6: 
C. 73.1 ; H. 8.0; N, 4.3. 
Found: 

C, 73.0; H, 7.7; N, 4.2. 

60 

Example 19 Di-(1-benzy1oxy-2,2,6,6-tetramethylpiperidin-4-yl) Isophthalate 

A mixture of 35.0 g (78.7 mmol) of dl-(2,2,6.6-tetramethyipiperidin-4-yl)isophthalate, 1 0 g of molybdenum 
hexacarbonyl, and 75 ml of toluene is heated to 90° C in a nitrogen atmosphere. A 4.2M solution of t-butyl 
hydroperoxide in toluene (225 mi, 945 mmol) is added over 5 min. The reaction mixture turns red. After the 
65 addition, the reaction mixture is irradiated for 6 hours (internal temp. 85°C) with a UV lamp. Another 1.0 g 



28 



EP 0 309 402 A1 



portion of molybdenum hexacarbonyl is added, and the reaction mixture is irradiated for 16 hours. The mixture 
is then filtered and concentrated. The crude residue is chromatog raphe d on silica gei (9:1 hexane: ethyl 
acetate). The less polar of the two major products is recrystallized from 9:1 ethanol: dichloromethane to obtain 
14.8 g (29<Vb yield) of a white solid, m.p. 135-141, which Is the title compound. 

Anal. Calcd. for C40HS2N2O6: 
C, 73.1; H. 8.0; N, 4.3. 
Found: 

C, 72.9; H, 7.7; N, 4.6. 

Example 20 Di-{1-benzyloxy-2,2,6 ( 6-tetramethylpiperidin-4-yl) Diethytmaionate 

The compound is prepared from di-(2,2,6,6-tetramethylpiper1din-4-y1) diethylmalonate, t-butyl hydro per ox- 
ide, toluene, and molybdenum hexacarbonyl according to the procedure given in Example ~19. m.p. 122-23*C. 

Anal. Caicd. for CssHse^Oe: 
C, 72.0; H, 9.0; N, 4.3 
Found: 

C. 72.0; H, 9.3; N, 4.7. 
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Example 21 D([1-(alpha-methytbenzyloxy)-2^,6,6-tetramethylplper1din-4-yl] Phthalate 

The compound Is prepared from 40.0 g of di-(1-oxyl-2,2,6.6-tetramethylpiper1dIn-4-yl) phthalate, 200 ml of 
ethytbenzene, and 2.0 g of molybdenum oxide which are heated to 110°C {nitrogen atmosphere). 
Thereafter, 65 g of 70 <W) t-butyl hydroperoxide in water is added dropwise over one hour. The reaction mixture 
is refluxed for 3 hours after the hydroperoxide addition is complete. The crude product is chromatographed on 25 
silica gel (9:1 hexane: ethyl acetate) to give 51.0 g (88 <Vb yield) of a soft glassy product. 

AnaJ. Calcd. for C42H66N2O6: ' 
C. 73.7; H, 8.2; N, 4.1. 

Found: 30 
C, 74.1; H, 8.4; N, 4.1. 

Example 22 DI-(1-benzyloxy-2,2A6-tetramethytpiperidIn-4-yl) Isophthaiate 

A mbrture of 40.0 g (83 mmol) of di-(2,2,6 1 6-tetramethylplper1din-4-yl) sebacate, 2.0 g of molybdenum oxide, 
and 250 ml of ethylbenzene is heated to 110°C (nitrogen atmosphere). A commercially available solution of 35 
70 ofo t-butyl hydroperoxide in water (64.3 g, 499 mmol) is added dropwise over 30 min. Water is collected in a 
Dean-Stark trap. Heating is continued for 90 minutes after the addition. The reaction mixture is filtered and 
evaporated. The resulting crude oil is dissolved in heptane (300 ml), and this solution is passed through a short 
column of silica gel. The first 350 ml of filtrate, nearly pure by TLC, Is evaporated to give 41 .7 g (70 <Vb yield) of 
the title compound, a viscous oil. 40 

Anal. Calcd. for C44H66N2O6: 

C, 72.8; H, 9.6; N, 3.9. 
Found: 

C, 72.9; H. 9.7; N, 3.8. 45 

Example 23 Di-il-heptyloxy^^.e.S-tetramethylpiperidin^-yl) Sebacate 

A mixture of 35.0 g (72.8 mmol) of di-(2,2 f 6.6-tetramethyfplperid!n-4-yl) sebacate, 58.3 g (582 mmol) of 90 0/0 
aqueous t-butyl hydroperoxide, 2.0 g of molybdenum trioxide, and 250 ml of heptane is heated at 140° C in a 
Fischer-Porter bottle. The pressure is maintained at 40-50 psi by occasional venting. Heating is discontinued so 
after 7 hours. An additional portion (20.0 g) of 90 <Vo t-butyl hydroperoxide is added and the reaction mixture is 
heated for one hour at 140° C. The reaction is nearly colorless by this time. The reaction mixture is cooled and 
filtered to remove the catalyst. The organic phase Is separated, dried over magnesium sulfate, and 
concentrated to 100 ml total volume. This solution is passed through silica gel with heptane as the eluent. The 
filtrate is evaporated to yield 36.9 g (72 <Vo yield) of the title compound, a nearly colorless oil. 55 

Anal. Calcd. for C42H80N2O6: 
C, 71.1; H, 11.4; N. 3.95. 
Found: 

C, 71.3; H, 11.8; N. 3.9. 

Example 24 DH1-alpha-methyIben2y1oxy-2^,6^tetraniethylpIperidln-+-vl) Terephthalate 

A suspension of 40.0 g (90.0 mmol) of di-(2^,6,6-tetramethylplperidln-4-yl) terephthalate, 2.0 g of 
molybdenum trioxide, and 250 ml of ethylbenzene is heated to 1 10° C. t-butyl hydroperoxide {70 <Vo, 69.5 g t 540 
mmol) Is rapidly added. No reaction is visible until water is removed by azeotropic distillation and the internal 65 
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temperature reaches 1 15° C. Heating is continued for 6 hours. The nearly colorless reaction mixture is allowed 
to cool, then filtered and evaporated to yield a pink solid. The solid is r eery stall ized (9:1 2-propano I: methylene 
chloride) to yield 48.4 g of the title compound, a white solid, m.p. 1 50-1 52° C. A second crop of 5.3 g is obtained 
from the mother liquor. Total yield 53.7 g (87 °/b yield). 

5 

Anal. Calcd. for C42H66N2O6: 
C, 73.7; H, 8.2; N, 4.1. 
Found: 

C, 74.0; H, 8.2; N, 4.0. 



Example 25 Di-(1 -alpha-methy1ben2yloxy-2^,6,6-tetramethyfpiperidin-4-y1) Isophthalate 

A mixture of 40.0 g (90.0 mmol) of di-(2,2,6,6-tetramethylpiperidin-4-yl) isophthalate, 2.0 g of molybdenum 
tri oxide, and 250 mi of ethylbenzene is heated to 110°C. t-butyt hydroperoxide (70 <Vb, 69.5 g, 540 mmol) is 

75 added drop wise over a 45 min. period. The reaction mixture turns red during the addition. Water is removed by 
azeotropic distillation. The mixture is refluxed for 4 hours after the addition is complete. The catalyst is filtered, 
and the filtrate is evaporated to obtain a yellow oil. A kugelrohr distillation (110° C, 0.1 mm Hg) is performed 
to remove volatile by-products. The residue, a viscous oil, is dissolved in hexane and passed through silica gel. 
Evaporation yields a crude solid which is recryistallized from ethanol to yield 39.8 g (65 <Vo yield) of the title 

20 compound, a white powder, m.p. 118-34°C. 

Anal. Calcd. for C42HssN20e: 
C, 73.7; H, 8:2; N; 4.1. 
Found: 

25 C t 73.4; H, 8.3; N, 4.1. 

Example 26 Di-(1-ethoxy-2,2,6,6-tetramethy1piperidin-4-yl) Sebacate 

A solution of 7.8 g (32.5 mmol) of sebacoyl chloride in 20 ml of dichloromethane is added drop wise over f5 
min. to a solution of 13.1 g (65.1 mmol) of 1-ethoxy-4-hydroxy-2.2,6.6-tetramethylpiperidine, 7.0 g of 
30 triethylamine and 100 ml of dichloromethane. The reaction mixture begins to reflux during the addition. The 
reaction is gently refluxed for an additional hour. Ether (500 ml) is added, the precipitate filtered and the filtrate 
washed with 1N HQ (2 x 100 ml), water (200 ml), and saturated sodium bicarbonate (300 ml). The organic 
solution is dried over magnesium sulfate and evaporated to obtain an oil. Purification by chromatography 
(silica gel, 19:1 hexane: ethyl acetate) affords 12.7 g (69 <Vo yield) of the title compound, a colorless oil. 

35 

Anal. Calcd. for C32HsoN20e: 
C, 67.7; H. 10.6: N. 4.9. 
Found: 

C t 67.3; H, 10.8; N. 4.8. 



Example 27 Di(1-cumyloxy-2,2,6,6-tetramethyipiperidin-4-yl) Sebacate 

The title compound is prepared according to the procedure in Example 26 except that the 1-cumyloxy 
reactant is utilized. The reaction temperature reaches 33° C during the addition, and the reaction mixture is 
45 then stirred for 1 hour at ambient temperature. The product is a white solid, m.p. 94-6° C. 

Anal. Calcd. for C4sH72N20e: 
C, 73.76: N, 9.69; N, 3.74. 
Found: 

50 C. 74.0; H, 9.8; N, 3.8. 

Example 28 S-alpha-Methylbenzyloxy^J.g.g-tetramethyl-S-aza-I.A-dioxaspiroK.SJdecane 

A mixture of 38.1 g (191 mmol) of 7,7.9,9-tetramethyl-8-aza-1,4-dioxaspirot4.5]decane, 73.8 g (574 mmol) of 
70 % aq. t-butyt hydroperoxide, 2.0 g of molybdenum trioxide, and 130 ml of ethylbenzene is refluxed for 6 
55 hours. Water is collected in a Dean-Stark trap. The catalyst is filtered and the filtrate concentrated at reduced 
pressure. The residue is dissolved In heptane and passed through silica gel. A Kugelrohr distillation (120°C. 
0.1 mm Hg) is used to remove volatile by-products. The title compound crystallizes on standing. 

Anal. Calcd. for C19H29NO3: 
60 C, 71.4; H, 9.1; N, 4.4. 
Found: 

C. 70.3; H, 9.2: N. 4.4. 
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Example 29 

3,15-Di-alpha-methylbenzytoxy-2^ 
[5.2.2.5.2.2.]heneicosane 

The title compound is prepared from 2,2,4,4, 14, 14,1 6, 16-octamethyl-7,1 1,1 8,21 -tetraoxa-3,15-diazatrispiro- 
[5.2.2.5.2.2.] heneicosane according to the procedure given in Example 29. The catalyst is filtered and the 
filtrate is concentrated to yield an oil which is cristalltzed from jethanol to give 19.6 g {65 <Vo yield) of a white 
powder, m.p. 1 50-53° C. 

Example 30 

3, 1 5-Dicyclohexyloxy-2.2,4,4 ( 1 4, 14, 1 6, 1€-octamethyl-7, 1 1 , 18,21 -tetraoxa-3 t 1 5-dtazatris pi ro [5.2.2. 5. 2. 2.] -he- 
neicosane 

A mixture of 16.7 g (37.9 mmol) of 3.1 5-d ioxyl 2,2,4,4,14, 14, 16,1 6-octamethy1-7,1 1 ,18,2l-tetraoxa-3,15-diaza- 
trispiro[5.2.2.5.2.2.]heneicosane, 22.8 g (227 mmol) of 90 <Vb aq t-hutyt hydroperoxide, 2.0 g of molybdenum 
trfoxlde, and 125 ml of cyclohexane is heated in a Fisher-Porter bottle at 155-160° C (bath temperature) for 6 
hours. The pressure is maintained at 40-50 psi by occasionaj venting. The catalyst is filtered and the filtrate is 
concentrated. The residue is dissolved in hexane and passed through silica gel. Crystallization from 
2-propanol yields 8.0 g (35%) of a white solid, m.p. 163-175°C. 

Anal. Calcd. for C35N62N2O6: 
C, 69.3; H, 10.3; N, 4.6. 
Found: 

C, 68.7; H, 10.3; N, 4.7. 

Example 31 DHI^methoxy^.e.e-tetramethyiplperidln-^Tl) n-ButylmaJonate 

A mixture of diethyl n-butylmalonate (1 1 .5 g, 53.4 mmol). 4-hydroxy-1 -methoxy-2,2,6,6-tetramethy!piperidine 
(20.0 g, 107 mmol), lithium amide (120 mg), and xylene (100 ml) ladistllled until the distillate reaches a constant 
temperature of 137° C. Xylene is evaporated and the residue is dissolved in heptane. Acetic acid is added and 
the resulting precipitate is filtered. The filtrate is concentrated to obtain 26.2 g (98 0/0 yield) of a light yellow oiL 

Anal. Calcd. for C27H5QN2OS: 
C, 65.0; H, 10.1; N, 5.6. 
Found: 

C, 65.0; H, 10.4; N, 5,5. 

Example 32 Df-(1 -memoxy-2,2,6,6-tetramethy1plperidln-4-yl) (3 t 5-DI-t-butyt-4-hydroxybenzyt) -n-butylmalonate 
A mixture of 1 1.9 g, (45.2 mmol) of N,N-dimethyl-3,5^K-butyi-4-hydroxybenzylamine, 18.8 g (37.7 mmol) of 
di-(1-methoxy-2,2,6,6-tetramethylpiperidln^yt)n-butylmaronate, 173 mg of lithium amide, and 100 ml of 
tetrahydrofuran is refluxed for 90 minutes. The reaction mixture is diluted with ethyl acetate (350 ml). The 
organic solution is washed with 1N HCI (2x100 ml), water (2x250 ml), and saturated NaHCOa solution (250 mi), 
then dried over magnesium sulfate and evaporated to obtain a brown oil. Crystallization from 9:1 
methanol :water affords 14.9 g (55% yield) of a white solid (m.p. 111-13°C). 

Anal. Calcd. for C42H72N2O7: 
C, 70.3; H, 10.1; N, 3:9. 
Found: 

C, 70.2; H, 10.2; N, 3.9. 

Example 33 Di-(1-cyclohexyloxy-2,2 l 6 I 6-tetramethylpiperidin-4-yi) n-Butylmalonate 

The title compound, a viscous oil, is prepared In 89 % yield following the procedure given in Example 31 
utilizing the 1-cyclohexyloxy starting material. 

Anal. Calcd. for C37H66H2O6: 
C, 70.0: H, 10.5; N, 4.4. 
Found: 

C, 69.8; H, 10.7; N, 4.4 

Example 34 DI-(1-cyclohexyloxy-2,2,6,6-tetramethyipIperidin-4-yl) 
(3,5-Di-t-butyl-4-hydroxybenzyl)-n-butyimalonate 

The title compound, a white crystalline solid, Is prepared In 80% yield following the procedure given in 
Example 32 utilizing the 1-cyclohexytoxy material, m.p. 184-5° C (ethyl acetate). 

Anal. Calcd. for C62H88N2O7: 
C, 73.2; H, 10.4; N, 3.3. 
Found: 

C, 73.7; H, 10.8; N, 3.3. 
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Example 35 Po(y-{[6-(1 ,1 t 3,3-tetramethylbutyl)-innino]-1 ,3.5-triazine-2,4-diyl] 

[2-{ 1 -cyclohexyloxy-2,2.6.6-tetramethy(piperidyl)-imino]-hexamethylene-[4-i [1 -cyctohexyloxy-2,2,6,6-tetra- 
methylpiperidyl)-imino]f 

5 

A mixture of 46.9 g of N-oxyt precursor, 40.2 g (402 mmol) of 90 <Vb t-butyl hydroperoxide. 6.0 g of 
molybdenum oxide, and 200 ml of cyclohexane is heated for 3 hours at 155° C under pressure. The colorless 
reaction mixture is diluted with a mixture of ether, methylenen chloride, and toluene, and filtered. The filtrate is 
stirred with 5 °/o aqueous sodium sulfite (400 ml) for 45 minutes. The organic phase is washed with water, dried 
w with magnesium sulfate, and filtered. After the filtrate is concentrated, methanol is added to precipitate the 
product. The yield is 19.2 g (36 o/d) of a white powder, m.p. 187-200°C. 

Anal. Calcd. for (C47Hg6Ne02) : 
C, 71,0; H, 10.9; N, 14.1. 
15 Found: 

C, 68.2; H, 10.6; N, 14.0. 

Example 36 Di-(1-cyclohexy1oxy-2.2,6,6-tetramethytpiperidin-4-yl) Succinate 
A two-phase mixture of 70 <Vb aqueous t-butyf hydroperoxide (103.9 g, 807 mmol), cyclohexane (200 mi) and 

20 sodium chloride (15 g) is shaken in a separatory funnel. The organic phase is dried over magnesium sulfate, 
filtered, and added to 40.0 g of di-{2,2,6,6-tetramsthylpiperidin-4-yl) succinate. Molybdenum oxide (2.0 g) is 
added, and the mixture is refluxed for one hour. Water is collected in a Dean-Stark trap. The entire reaction 
mixture is then transferred to a Fisher-Porter bottle and heated at 140° C for 6 hours. Additional t-butyl 
hydroperoxide (90%.-10.t g, 101 mmc!) is added and heating is resumed for another 4 hours. The colorless 

25 reation mixture is filtered, concentrated, and dissolved in heptane (20.0 mf). The heptane solution is passed 
through a short column of silica gel with heptane. Subsequent evaporation affords an oil which is crystallized 
from ethanol to yield 41.2 g (69<Vb) of a white powder, m.p. 122-6°C. ~ 

AnaJ. Calcd. for C34H60N2O6: 
30 C, 68,9: H, 10.2; N, 4.7. 
Found: 

C. 68,4; H, 10.5; N, 4.5. 

Example 37 Di-(1 -alphy-methylben2yloxy-2,2,6,6-tetramethylpiperidin-4-y1) Succinate 
35 The title compound is prepared following the procedure given in Example 25 utilizing the succinate starting 
material Crystallization from ethanol affords a 78 <Wo yield of a white solid, m.p. 85-88° C. 

Anal. Calcd. for C38H56N2O6: 
C, 71.7: H, 8.9; N, 4.4. 
40 Found: 

C. 71.5; H, 8.6; N, 4.3. 



Example 38 Di-{1-nony1oxy-2,2,6,6-tetramethylpiperidin-4-yl) Sebacate 
45 The title compound fs prepared following the procedure given in Example 36 using the sebacate starting 
material and nonane, except that the reaction mixture is refluxed for 22 hours at atmospheric pressure. The 
crude product Is passed through a short column of silica gel with heptane as the eluent to obtain a 73 % yield 
of a colorless oil. 

50 AnaJ. Calcd. for CteHssNzOg: 
C, 72.2; H, 11.6: N, 3.7. 
Found: 

C, 71.6; H. 11.5; N, 4.7. 

55 Example 39 Di-{1-octadecytoxy-2,2,6,6-tetramethylpiperidin-4-yi) Sebacate 

The reaction is run in a Fischer-Porter bottle in a nitrogen atmosphere. The reaction vessel is charged with 
15.0 g (31.2 mmol) of di-{2,2.6 1 6-tetramethylpiperidrn-4-y1) sebacate, 101 g of octadecane, 25.3 g (253 mmol) of 
90 0/0 t-butyt hydroperoxide, and 1 .25 g of molybdenum trioxide. The Fischer-Porter bottle is placed in an oil 
bath and the bath temperature is brought to 143° C over 1.3 hours. Heating is continued another 3.2 hours at 

60 145 ± 3°C. The colorless reaction mixture cooled to room temperature, diluted with hexane (100 ml), and 
filtered to remove solids. The solids are rinsed with hexane (2 x 50 ml). The organic solution is stirred for 90 
minutes with 16.1 g sodium sulfite in 200 ml of water to decompose unreacted hydroperoxide. Ethyl acetate is 
added (200 ml), and the organic solution is washed with water (4 x 250 ml), dried over magnesium sulfate, and 
concentrated to obtain 121 g of a colorless oil. The crude material is purified by flash chromatography (silica 

65 get; heptane; then 20:1 heptaneiethyl acetate) to afford 20.8 g (66Qto yield) of the title compound as a 
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colorless oil. 

Anal. Calcd. for C84Hi24N20s: 
C, 75.5; H, 12.3; N, 2.75. 

Found: 5 
C, 75.1; H, 12.6; N, 3.2. 

Example 40 DI-(1-cyclohaxyloxy-2,2,6,6-tetramethylpiperidin-4-yl) Phthalate 

A mixture of 30.0 g (67.5 mmol) of di-2,2,6,6-tetramethytpiperidin-4-yt) phthalate, 27.5 g (214 mmol) of 70 <Vo 
aqueous t-butyl hydroperoxide, 2.0 g of molybdenum trloxide and 200 mi of cyclohexane is heated to reflux. w 
Water is collected in a Dean-Stark trap. After 75 min., the reaction mixture becomes red. Another portion of 
t-butyl hydroperoxide (42.5 g, 70 <Vb, 330 mmol) is added over 30 minutes. After the additionai water is 
collected, the reaction mixture is transferred to a Fischer-Porter bottle and heated at 140° C for 4.5 hours. The 
nearly colorless reaction mixture Is treated with 6.9 g (90 <Vb, 69 mmot) of t-butyl hydroperoxide and heated at 
140° C for 90 minutes to remove the last traces of pink color. The reaction mixture is cooled, filtered, and 15 
stirred with a solution of 43 g of sodium sulfite in 530 ml of water for 2 hours. Dfchlorornethane (600 ml) is 
added, and the organic layer is separated, dried over magnesium sulfate, and concentrated to obtain a crude 
solid. Purification (Waters Prep. 500A HPLC, 25:1 heptane :ethyl acetate) affords 31.0 g (72 <Vo yield) of a white 
solid, m.p. 149-51°C. 

20 

Anal. Calcd. for CsaHeoNaOs: 
C, 71.2; H.9.2; N, 4.4. 
Found: 

C, 71.1; H, 9.3; N, 4.3. 

Example 41 1-Cyclohexyloxy-2,2,6,6-tetramethyfpIperidine-4-yl 1-Methoxy 2,2,6,6-tetramethylpiperidin-4-yl 
Phthaiate 

The title compound, a glass, is obtained as a by-product in Example 40. 

Mass spec: M* - 572 30 

Example 42 1 -Cyclohexyloxy^(n-dodecylamino)-2,2,6,6-tetramethytpiperidlne 

Acetic acid (22.0 g, 367 mmol) is added dropwise to a solution of 15.0 g (59.2 mmol) of 
1-cyclohexy1oxy-2,2,6,6-tetramethylpiperidln-4-one and 54.9 g (296 mmol) of dodecylamine in 200 ml of dry 
tetrahydrofurane containing 5A molecular sieves (25 g). The reaction mixture warms during the addition. The 35 
mixture Is then diluted with tetrahydrofuran (150 ml) and cooled to 21 °C. Sodium cyanoborhydride (4.46 g, 7.1 
mmoi) is added in one portion. The reaction mixture is stirred at room temperature for 4 hours, then filtered. 
The filtrate is concentrated and the residue is partitioned between ether (400 ml) and 5 Q/b sodium hydroxide 
(250 ml). The organic layer Is dried over magnesium sulfate, filtered, and concentrated. Residual dodecylamine 
is removed by Kugetrohr distillation (1 10* C, 0.3 mm). The crude product is purified by chromatography (silica 40 
gel) to afford 20.4 g (82 % yield) of the title compound, as a nearly colorless oil. 

Anal. Calcd. for C27H54N2O: 
C, 76.7; H, 12.9; N, 6.6. 

Found: 45 
C, 76.7; H, 13.2; N, 6.7. 

Example 43 1-alpha-Methy1benzyloxy^(n-dodecylamino)-2,2,6,6-tetramethylpiperidine 

The title compound, a colorless oil, is prepared from 1 -alpha-methyl benzyl oxy^^.e-tetramethytpiperidin- 
4-one and dodecylamine according to the procedure given in Example 42. SO 

Anal. Calcd. for Ca9Hfi2N20: 
C, 78.3; H, 11.8; N, 6.3. 
Found: 

C, 77.7; H, 11.6; N, 6.6. 55 

Example 44 1-alpha-Methylbenzyloxy-4-(n-butylamino)-2,2,6,6-tetramethylpiperidine 

The title compound, a colorless oil, is prepared from 1-alpha-methytbenzyloxy-2,2,6,6-tetramethylpiperidin- 
4-one and butytamine according to the procedure given in Example 42 except that acetonitrile is substituted 
for tetrahydrofuran and the molecular sieves are omitted. so 

Anal. Calcd. for C21H38N2O: 
C, 75.8; H, 10.9; N, 8.4. 
Found: 

C. 74.7; H, 11.0; N, 8.6. & 
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Example 45 N 1 N'-DI-(1-cyclohexyloxy-2 t 2,6,6-tetramethylpiperidin-4-yl)-1,6-hexanediamine 

A mixture of 15.0 g (59.1 mmol) of 1-cyclohexyloxy-2,2,6,6-tetramethylpipertdin-4-one. 3.4 g of 
hexanedf amine, 500 mg of platinum oxide, and 150 g of ethanol is hydrogenated in Paar apparatus for 4 hours. 
5 The calalyst is removed by fift ration. The filtrate is concentrated to an oil which is purified by flash 
chromatography (silica gel:ethyl acetate, then ethyl acetate :methanol) to afford 9.7 g (55 °/o yield) of the title 
compound, as a yellow oil. 

Anal. Calcd. for C36H70N4O2: 
10 C, 73.2; H, 11.9; N, 9.5. 
Found: 

C, 72.7; H, 12.1; N, 9.3. 

Example 46 1 -Cyclohexy1oxy-4-(n-butylamino)-2,2,6,6-tetramethylpiperidine 
15 The title compound, a colorless oil, is prepared from 1 -cyclohexyloxy-2,2 f 6,6-tetramethy!ptperidin-4-one and 
butytamine according to the procedure given in Example 45. 

Anal. Calcd. for CigHaaNaO: 
C, 73.5; H, 12.3; N, 9.0. 
20 Found: 

C, 73.0; H, 12.6; N, 8.6. 

Example 47 DI-(1-nonyloxy-2^,6,6-tetramethytpiperidin-4-yl) Succinate 
The title compound, a light yellow oil, is prepared from di-(2,2.6,6-tetramethyfpiperidin)-4-vl) succinate and 
26 nonane according to the procedure given in Example 36. 

Anal. Calcd. for C4eH7eN20e: 

C, 70.5; H, 11.2; N, 4.1. * 
Found: 

30 C, 70.6; H, 11.3; N, 4.0. 

Example 48 DI-(1-decyloxy-2,2,6,6-tetramethylpiperidin-4-yt) Sebacate 

t-Butyl hydroperoxide (55.0 g of a 70 Qfo aqueous solution, 427 mmol) is added dropwise over 15 minutes to a 
mixture of 25.0 g (52.0 mmol) of dl-(2,2 t 6,6-tetramethylpiperidin-4-yl) sebacate, 1.5 g (10.4 mmol) of 

35 molybdenum trioxide, and 225 ml of n -de cane which has been heated to 90° C. The reaction mixture is refluxed 
for 7.5 hours, and water Is collected in a Dean-Stark trap. The reaction mixture is cooled to room temperature, 
and then stirred for 2 hours with a solution of 26 g of sodium sulfite in 500 ml of water. The reaction mixture is 
diluted with ethyl acetate (200 ml). The organic layer is dried over magnesium sulfate and concentrated to an 
oil. The crude product is purified by flash chromatography (silica gel; 97:3 heptane :ethyl acetate) to afford 29.2 

40 g (71 0/0 yield) of the title compound, as a colorless oil. 

Anal. Calcd. for C48H 9 2N 2 Oa: 
C, 72.7; H, 11.7; N, 3.5. 
Found: 

45 C, 73.1; H, 12.2; N, 3.5. 



Example 49 DI-(1-dodecyloxy-2,2 t 6,6-tetramethylpipertdin-4-yi) Sebacate 
The title compound, a colorless oil, is prepared from di-(2,2,6,6-tetramethylpiperidin-4-yl) sebacate and 
50 n-dodecane according to the procedure given in Example 48. 

Anal. Calcd. for CS2H100N2O6: 
C, 73.5; H, 11.9; N, 3.3 
Found: 

55 C. 73.2; H, 12.2; N, 3.2. 

Example 50 Di-[1 -(1-Methyfcyclohexyloxy)-2,2.6,6-tetramethylpiperidin-4-yl) Sebacate 

t-Butyl hydroperoxide (70 <Vb 133.9 g 1.04 mol), methylcyclohexane (250 ml), and sodium chloride (20 g) are 
agitated in a separator/ funnel. The organic layer is dried over mangesium sulfate. The t- butyl 
60 hydroperoxide-methylcyclohexane solution is mixed with 50.0 g (104 mmol) of d!-(2,2,6,6-tetramethylpiperidin- 
4-yl) sebacate, 3.0 g of molybdenum trioxide, and 100 ml of methylcyclohexane. The reaction mixture is heated 
at reflux for 4.5 hours and water is collected in a Dean-Stark trap. The reaction is cooled to room temperature 
and filtered. The filtrate is concentrated at reduced pressure to obtain oil which is purified by flash 
chromatography (silica gel; 19:1 heptane rethyl acetate) to obtain 51 .6 g (72 <Vb yield) of a colorless oil. 

65 
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Anal. Calcd. for C42H7eN20e: 
C, 71.6; H, 10.9; N, 4.0. 
Found: 

C, 71.4; H, 11.0; N, 3.9. 

5 

Example 51 

Step A 4-Benzoy(oxy-1 -(2-cyclohexen-1 -yloxy)2 ( 2,6,6-tetrarnethy1ptperidine 

A solution of 33.6 g (122 mmol) of 4-benzoyloxy-1-oxyt-2,2,6.6-tetramethylpiperidine, 23.0 g (157 mmol) of 10 
di-t-butyt peroxide, and 70 ml of cyclohexene is heated in a Fischer-Porter bottle at 138° C for 6.5 hours. The 
reaction mixture is chromatographed on silica gel (200:1 heptane :ethyl acetate) to afford 35.1 g (81 <Yo yield) of 
a colorless oil. 

Anal. Caicd. for C22H31NO3: 15 

C, 73.9; H, 8.7; N, 3.9. 

Found: 

C, 73.7; H, 8.8; N, 3.9. 

20 

Step B 1 -(2-Cyclohexen-1 -yloxy ) -4-hydroxy-2,2,6,6-tetramethylpiperidlne 

The title compound, a white solid (m.p. 66-9° C) is prepared by the hydrolysis (KOH-water-methanol) of 
4-benzoyloxy-1 -(2-cyciohexen-1 -yloxy)-2 t 2,6,6-tetramethylpiperidine. 

Anal. Calcd. for C15H27NO2: 25 

C, 71.1; H, 10.7; N, 5.5. 

Found: 

C, 71.7; H, 11.4; N, 5.5. 

w 

Step C DK1-(2-^lohexen-1-ytoxy)-2,2,6,6-tetramethyfptperidln-4y1] Sebacate 30 

The title compound, a colorless oil, is prepared from the reaction of 1-(2-cyclohexen-1-ytoxy)-4-hydroxy- 
2,2,6,6-tetrarnethylpiperidlne and sebacoyl chloride according to the procedure given in Example 26. 

Anal. Calcd. for CwHesl^Oe: 

C, 71.4; H, 10,2; N, 4.2. 35 
Found: 

C, 71.6; H, 10.7; N, 4.0. 



Example 52 



40 



Step A 4-Benzoyloxy-1 -t-butoxy-2,2,6,6-tetrarnethylpiperidine 

A solution of 56.0 ~g (203 mmol) of 4-oenzoy(oxy-1-oxyl-2^ l 6,6-tetramethylpiperidine, 125 ml of 
chlorobenzene, and 58.9 g of t-butyl iodide is cooled to 5°C. Tri-n-butyltin hydride (29 g, 100 mmol) is added 
drop wise over 110 minutes while the temperature is maintained below 20° C. The reaction mixture is 45 
concentrated at reduced pressure and then purified by silica gel chromatography (200:1, then 100:3 
heptane :ethyi acetate) to afford 30.1 g of a white soiid (m.p. 80-82.5° C). 

Anal. Calcd. for C20H31NO3: 

C, 72.0; H, 9.4; N, 4.2, SO 
Found: 

C, 71.9: H, 9.6; N, 4.1. 

Step B 1-t-Butoxy-4-hydroxy-2,2,6,6-tetramethylpiperldlne 

The title"compound, a white solid (m.p. 1 15-16° C) is prepared by the hydrolysis (KOH-water-methanol) of 55 
4-benzoyioxy-1-t-butoxy-2^,6,6-tetramethylpiperidine. 

Anal. Calcd. for C13H27NO2: 
C, 68.1; H, 11.9; N, 6.1. 

Found: 60 
C, 68.5; H, 12.4; N, 6.1. 

Step C Di-(1-t-butoxy-2,a6,6-tetramethy1plperfdin-4-y») Sebacate 

The title compound, a white solid (m.p. 62-3° C), Is prepared from the reaction of 1-t-butoxy-4-hydroxy- 
2,2,6,6-tetramethyipiperidlne and sebacoyl chloride according to the procedure given in Example 26. 65 
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Anal. Calcd. for CaeHeaNaOe: 
C, 69.2; H. 11.0; N, 4.4. 
Found: 

5 C, 69.5; H, 11.3; N, 4.4. 

Example 53 4-Acetamtdo-1-cyclohexyloxy-2.2,6,6-tetramethylpiperidine » 

A stirred mixture of 10.0 g of 4-acetamido-2.2,6,6-tetramethvlpiperidine-1-oxyt, 16 ml of 70 °/o aqueous 
tert-butylhydroperoxide and 0.67 g of molybdenum trioxide in 75 ml of cyclohexane is heated under reflux in a 
10 flask fitted with a Dean-Stark apparatus. After 6 ml of water is collected, the reaction mixture is transferred to a 
Fischer-Porter apparatus and heated at 140° C and 30 psi for 4 hours. The decolorized reation mixture is 
filtered and the filtrate is washed with water, aqueous sodium sulfite, brine, dried (MgSCu) and concentrated to 
give 13.61 g of a white soiid. Recrystallization from heptane affords 10.39 g of title compound as a white 
crystalline solid, m.p. 140-44° C. 

15 

Anal. Calcd. for C17H32N2O2: 
C, 68.9; H, 10.9; N. 9.5. 
Found: 

C, 68.6; H, 11.3; N, 9.3. 

20 

Example 54 4-Amino-1 -cyclohexyioxy-2,2,6.6-tetramethytpiperidine 

A solution of 5.0 g of the acetamide from Example 53 in 7.5 m\ of water and 7.5 mi of cone, hydrochloric acid 
is heated at reflux for 10 hours. The reaction mixture is then quenched with saturated sodium carbonate and 
extracted with ethyl acetate. The combined organic; extracts is wahsed with water, brine, dried (MgSCu) and 
25 evaporated to leave a light brown oil. Distillation (Kugelrohr, 140° C 1 1 .5 mm) affords the title compound as a 
clear colorless oil. 



Example 55 N t N'-Bis[1-cyclohexytoxy-2^,6,6-tetramethylpiperidin-4-y1] Succinamide 
30 A mixture of 1 -cyclohexyloxy-4-amino-2£,6,6-tetramethylpiperidine (2.65 g), dimethyl succinate ( 1 .46 g) and 
sodium methoxide {50 mg) is heated at 1 80-190° C for 4 hours. The crude product is recrystaltized from 
ethanol/water to afford 1.38 g of the title compound as a white solid, m.p. 230-34° C. 

Anal. Calcd. for C34H62N404.H20: 
35 C, 67.1 ; H, 10.6; N, 9.2 
Found: 

C. 66.8; H, 10.7; N, 9.1. 

Example 56 Bis(1-methoxy-2^,6,6-tetramethylpiperidin-4-yl) succinate 

40 A mixture of 20.00 g (107 mmoi) of 4-hydroxy-1-methoxy-25,6,6-tetramethytpiperidine, 7.41 g (50.7 mmoi) of 
dimethyl succinate, 0.08 g of lithium amide, and 100 ml of toluene is heated at reflux for 7 hours. Methanol is 
distilted from the reaction mixture along with some of the toluene. The reaction mixture is cooled and a solution 
of 0.21 g of glacial acetic acid in toluene is added. The precipitate is removed by filtration. The filtrate is 
concentrated to give an oil which is purified by HPLC (Prep. 500 A, 29:1 heptane:ethyi acetate) to afford 14.5 g 

45 (63 <Vo yield) of the title compound. 

Anal. Calcd. for C24H44N2O8: 
C, 63.1; H, 9.7; N. 6.1. 
Found: 

50 C, 63.1 ; H, 9.9; N, 6.0. 

Example 57 Bis(1 -c^oxy-2^6,6-tetramethytpiperidin-4-yl) succinate 

A solution of 143.1 g (1.11 mol) of 70 <Vb aqueous t-butyi hydroperoxide is added over a four hour period to a 
refluxing mixture of 55.0 g (139 mmoi) of bis(2,2,6,6-tetramethyipiperidin-4-v1) succinate, 1.0 of molybdenum 
55 trioxide, and 350 ml of n-octane. The reaction mixture is heated at reflux for 16 hours after the addition is 
complete in order to discharge the red color. The mixture is filtered to remove solids. The filtrate is 
concentrated to obtain a residue which is purified by flash chromatography to afford 53.6 g (59 Ota yield) of the 
title compound, a yellow oil. 

60 Anal. Calcd. for C3sH72N20e: 
C. 69.9; H, 11.1; N, 4.3. 
Found: 

C. 70.0; H, 11.7; N, 4.4. 

65 
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Example 58 Bis( 1 -methoxy-2,2,6,6-tetramethytpiperidin-4-yl)terephthalate 

A mixture of 7.36 g (16.6 mmol) of bis(2,2,6,6-tetramethylpiperid!n-4-yt)terephthalate, 0.1 g of molybdenum 
trioxide, and 25 ml of chlorobenzene is heated to 130° C in a nitrogen atmosphere. A solution of 40.2 g (132 
mmol) of cumene hydroperoxide In chlorobenzene is added to the reaction mixture over one hour. A 
Dean-Stark trap is used to remove water from the reaction. The reaction is heated at reflux for 4 hours after the 
addition is complete, then cooled and filtered. The filtrate Is concentrated and the residue purified by filtration 
through silica gel with 19:1 heptane :ethy1 acetate as the eluent. Crystallization from methanol affords 5.0 g 
(60 o/o yield) of the title compound, a white powder, m.p. 179-81° C. 

Anal. Calcd. for C2BH*4N20e: 
C, 66.6; H, 8.8; N, 5.5. 
Found: 

C, 66.7; H, 8.9; N, 5.4. 

Example 59 1 -Methoxy-4-n-butylamino-2 t 2,6 f 6-tetramethyipiperidlne 

A mixture of 10.1 g (54.5 mmol) of 1-methoxy-2,2,6,6-tetramethylpiperid[n-4-one ( 27.9 g (382 mmol) of 
n-butyl amine. 100 ml of methanol, and 1.0 g of 5 <Vo platinum on carbon is hydrogenated (50 psl, 25° C) for 5 
hours. The catalyst is removed by filtration. Evaporation of the filtrate gives an oil which is purified by fractional 
distillation to afford 10.6 g (80 <Vto yield) of the title compound, a colorless oil, b.p. 93-1 00° C (0.25 mm). 

Anal. Calcd. for C14H30N2O: 
C, 69.4; H, 12.5; N, 11.6 
Found: 

C, 68.4; H, 12.2; N, 11.2 

Example 60 BIs[N-(1 -cyclohexyloxy-2,2 ( 6,6-tetramethytpiperidin-4-yl) -N-butyl) sebacamide 

70 % aq. t-butyl hydroperoxide (41 .4 g, 321 mmol) Is partitioned between 200 ml of cyctohexane and 50 ml of 
saturated sodium chloride. A mixture of t-butyl hydroperoxJde/cyclohexane solution, 19.0 g (32 mmol) of 
bistN-t^e.e-tetramethylpiperidln^ylJ-N-butyllsebacamlde, and 0.4 g of molybdenum trioxide is heated in a* 
Fischer-Porter pressure bottle at 150-1 60° C for 2 hours. The reaction mixture is filtered and the filtrate 
evaporated. The residual oil Is purified by flash chromatography on silica gel (3:1 heptane :ethyl acetate). 
Crystallization from methanol affords 13.1 g (52 0/0 yield) of the title compound, a white solid, m.p. 1 24-28° C. 

Anal. Calcd. for C46H90N4O4: 
C, 73.2; H, 11.5; N, 7.1. 
Found: 

C, 72.7; H, 11.7; N, 7.0. 

Example 61 Bis [N-(1-octyloxy-2.2,6,6-tetramethylpiperidin-4-yl)-N-butyt] sebacamide 

A solution of 70 <Vb aq. t-butyl hydroperoxide (33.0 g, 256 mmol) is saturated with sodium chloride and 
extracted with 200 ml of n-octane. A mixture of 19.0 g (32 mmol) of bis[N-(2,2,6,6-tetramethylpiperidin- 
4-yi)-N-butyl]sebacamide, 0,2 g of molybdenum trioxide, and one-hatf of the t-butyl hydroperoxide/octane 
solution is heated at reflux for 30 minutes. Water is collected in a Dean-Stark trap. The remainder of the t-butyl 
hydroperoxide/octane solution is then added to the refluxing reaction mixture over 2 hours. The reaction 
mixture is heated at reflux an additional 4.5 hours, then treated with 20.0 g (155 mmol) of 70 0/0 aq. t-butyl 
hydroperoxide and heated at reflux for two more hours to discharge the red color. Solids are removed by 
filtration, and the filtrate is evaporated. 

Purification of the crude product by flash chromatography on silica gel (4:1 heptane :ethyl acetate) affords 16.0 
g (59 <Vb yield) of the title compound, a pale yellow oil. 

Anal. Calcd. for CS2H102N4O4: 
C. 73.7; H, 12.1; N, 6.6. 
Found: 

C, 74.0; H, 12.0; N, 6.5. 

Example 62 1,6-Bls[N-1-<^dohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl)-acetylamino]hexane 

A mixture of 8.0 g (16.7 mmol) of I.e-bisIN-t^Ae-tetramethylpiperidin-^ylJ-acetylaminolhexane, 21.5 g 
(167 mmol) of 70 <Vb aqueous t-butyl hydroperoxide, 0.1 g of molybdenum trioxide, and 100 ml of cyclohexane 
Is heated at reflux for two hours. Water is collected In a Dean-Stark trap. The red reaction mixture is transferred 
to a Fischer-Porter pressure bottle and heated at 1 50-60° C for one hour to discharge the red color. Solids are 
removed by filtration, and the filtrate is evaporated to give an oil. Trituration of the oil in methanol affords 8.4 g 
(74% yield) of the title compound, a white solid, m.p. 65-72° C. 

Anal. Calcd. for C40H74N4O4: 
C, 71.2; H, 11.1; N, 8.3 
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Found: 

C. 70.5; H, 11.0: N, 8.2. 

Example 63 Bis(1-cyclooctyloxy-2,2,6,6-tetramethylpiperidin-4-yt)-sebacate 
5 A mixture of 75 g, (156 mmol) of bis(2,2,6,6-tetramethytpiperidin-4-yl)sebacate, 1.3 g of molybdenum 
trloxide. and 475 ml of cyclooctane is heated to 1 18° C. To this mixture is added 130 g (1 .01 mo!) of 70 o/ 0 aq. 
t-butyl hydroperoxide during a 5 hour period. The reaction mixture is maintained at reflux during the addition, 
and water is collected in a Dean-Stark trap. The red reaction mixture is heated for 7 hours after the addition to 
discharge the red color. Solids are removed by filtration, and the filtrate is evaporated to give a yellow oil. 
10 Purification by flash chromatography (20:1 heptane :ethyl acetate) affords 104 g (91 °/o) of the title compound, 
a light yellow oil. 

Example 64 Bis(1 -octyloxy^.e.e-tetramethylpiperidin^-yOsebacate 

70 o/o Aqeous t-butyl hydroperoxide (140 g, 1 .09 mol) is added over a 6 hours period to a mixture of 75.4 g 

15 (0.1 57 mol) of bis(2,2,6,6-tetramethylpiperidin-4-yl) sebacte, 1 .25 g (8.7 mmol) of molybdenum trioxide, and 570 
ml of n-octane that has been heated to 1 15° C under a nitrogen atmosphere. During the addition, the reaction 
is maintained at reflux. Water is collected in a Dean-Stark trap. Upon completion of the addition, the red 
recation mixture is heated at reflux (95-97° C) for seven hours to discharge the red color. The molybdenum 
trioxide is removed by filtration. The yellow filtrate is stirred ad ambient temperature for 30 minutes with 1 5 g of 

20 activated charcoal (DARCO) to remove some of the yellow color, and then concentrated at reduced pressure. 
The crude product is purified by flash chromatography on silica gel (100:3 heptane .ethyl acetate) to afford 92.9 
g (80 0/0 yield) of the title compound, a colorless oil. 

AnaK*Calcd. for C44H84N2O9: 
25 C, 71.7; H, 11.5: N, 3.8. 
Found: 

C. 71.6; H, 11.5; N, 3.6. , 

Example 65 Bis(1-heptyloxy-2^,6,6-tetramethylpiperidin-4-yI) succinate 

30 70 <V6 Aqeous t-butyl hydroperoxide (78.9 g, 0.613 mol) is added over a 30 minute period to a mixture of 55 g 
(0.139 mol) of bis(2,2,6,6-tetramethylpiperidin-4-yl)succinate, 1.0 g of molybdenum trioxide, and 400 ml of 
n-heptane maintained at 110°C. Water is collected in a Dean-Stark trap. After the addition is complete, the 
recation mixture is heated at reflux for 30 minutes. Another portion of 70 % aqeous t-butyl hydroperoxide (100 
g, 0.777 mol) is added to the red reaction mixture over 90 minute interval. The reaction is heated at reflux for 16 

35 hours to discharge the red color. The molybdenum trioxide is removed by filtration, and the filtrate is 
evaporated at reduced pressure. The residue is purified by flash chromatography (19:1, then 9:1 heptane:ethyl 
acetate) on silica gel to afford 63.3 g {73 0/0 yield) of the title compound, a clear yellow liquid. 

Anal. Calcd. for CaeHea^Oe: 
40 C, 69.2; H, 11.0; N, 4.5. 
Found: 

C, 68.8; H, 11.1; N, 4.5. 

Example 66 Bis(1-decahydronaphthyloxy-2,2,6,6-tetramethylpiperidin-4-yI)-sebacate 
45 A mixture of 25.0 g, (0.052 mol) of bis(2,2.6,6-tetramethylpiperidin-4-yl)sebacate. 55.0 g (0.427 mol) of 70 0/0 
aqueous t-butyl hydroperoxide, 1.5 g (0.010 mol) of molybdenum trioxide and 180 ml of decahydronaphthalene 
is heated at reflux for 4.5 hours until the red color disappears. Water is collected in a Dean-Stark trap. The 
molybdenum trioxide is removed by filtration and the filtrate stirred with a solution of 26 g of sodium sulfite in 
500 ml of water to decompose unreacted t-butyl hydroperoxide. The two-phase mixture is diluted with ethyl 
50 acetate (200 ml) and the organic layer washed with saturated sodium chloride, dried over magnesium sulfate, 
and concentrated at reduced pressure to obtain an oil. Purification by flash chromatography (silica gel, 19:1 
heptane . ethyl acetate) affords 28.8 g (71 0/0 yield) of the title compound, a pale yellow oil. 

Anal. Calcd. for C48H84N2O6: 
55 C. 73.4; H. 10,8; N. 3.6. 
Found: 

C. 74.9; H. 11.5; N, 3.4. 

Example 67 Bis(1 -cyclododecyloxy-2.2,6,6-tetramethylpiperidin-4-yl)-sebacate 
60 A mixture of 30.1 g, (62.6 mmol) of bis(2,2,6,6-tetramethylprperidln-4-yt)sebacate, 44 g (439 mmol) of 90 o/ 0 
t-butyl hydroperoxide, 0.5 g of molybdenum trioxide and 207 g of cyclododecane is heated in a Fischer-Porter 
pressure bottle at 135-145° C for 7.5 hours. The reaction mixture is diluted with heptane (350 ml) and purified 
by flash chromatography on silica gel (heptane, then 20:1 heptane :ethyl acetate) to afford 49,4 g (93 0/0 yield) 
of the title compound, a colorless, viscous oil. 

65 
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Example 68 

N,^N^N~-Tetrakis-(2,4-bis[N-(1-cyclohexylo^ 
6-yl)-1 ,5,8,12-tetrazadodecane 

To a refluxing mixture of 30.0 g t (13.0 mmol) of N,N',N",N w -tetrakis-{2,4-bis[N-(2,2,6,6-tetramethylpiperidin- 
4-yf)-butylamino]-1,3,5-ti1azin-6-yl)-1,5,8,12-tetrazadodecane, 1.0 g of molybdenum trioxide, and 300 ml of 
cyclohexane is added 88.7 g (689 mmol) of 70 °/o aqueous t-butyl hydroperoxide over a one hour period. The 
reaction mixture is heated at reflux for another hour after the addition is completed. Water and some organic 
distillate (100 ml) are collected In a Dean-Stark trap and removed from the reaction mixture. The reaction 
mixture is then transferred to a Fischer-Porter pressure bottle and heated for five hours at 130-1 35° C. An 
additional portion of 70 % t-butyl hydroperoxide (14.0 g, 107 mmol) is added to the mixture, and heating is 
resumed for three hours. The reaction mixture Is cooled and solids are removed by filtration. The filtrate is 
concentrated, diluted with 19:1 heptane:ethyi acetete, and purified by flash chromatography on silica gel (19:1 
heptane :ethyl acetate) to afford 24.0 g (59 <Vo) of the title compound, a pale yellow glass (glass softening point 
108-123°C). 

Anal. Calcd. for C172H314N32O8: 
C ( 69.8; H, 10.7; N, 15.1. 
Found: 

C, 66.6; H, 10.6; N, 14.7. 



Example 69 2,4,6-Tris[N-{1-<^clohexyloxy-2,2,6,6-tet^ 

To a refluxing mixture of 13.5 g, (19.0 mmol) of 2,4,6-trts{N-(2i2i6i6-tetraJTiethylpiperidin-4-yl)-n-butyiamino]- 
1 ,3,5-triazine, 0.2 g of molybdenum trioxide and 175 ml of cyclohexane are added 36.6 g (284 mmol) of 70 % 
aqueous t-butyl hydroperoxide over a 10 minute Interval. The red reaction miAiui « is heated at reflux for one 
hour and then transferred to a Fischer-Porter pressure bottle using 25 ml of fresh cyclohexane. The reaction 
mixture is then heated for 3 hours at 150° C to discharge the red color. Solids are removed by filtration and the 
filtrate is concentrated to a residue which Is purified by flash chromatography on silica gel (19:1 heptane :ethyl 
acetate). The product is crystallized from isopropyl alcohol to afford 7.6 g (40 °/b yield) of a white powder, 
m.p. 1 89-94° C. 

Anal. Calcd. for C60H111N9O39: 
C, 71.6; H, 11.1; N. 12.5. 
Found: 

C, 71.8; H, 11.1; N, 12.6. 
Example 70 

2,4-Bis[N-{1-cyclohexyloxy-2,2,6,6-tetramethylpiperi 

A mixture of 22.2 g, (35.3 mmol) of 2 1 4-bistN-(2,2 ( 6,6-tetramethylpiperidin-4-yl)-n-butyiamino]-6-t-octy- 
lamino-1 ,3,5-triazine, 0.3 g of molybdenum trioxide. 35.3 g (353 mmol) of 90 Qfo aqueous t-butyl hydroperoxide, 
and 250 ml of cyclohexane is heated for five hours at 150-55° C In a Fischer-Porter pressure bottle. The 
pressure is kept below 45 psi by occasional venting. The mixture is then cooled and solids are removed by 
filtration. The filtrate contains two major products, which are separated by a combination of flash 
chromatography (39:1 heptane:ethyi acetate) and MPLC (Waters Prep. 500 A, 99:1 heptane :ethyl acetate 
followed by ethyl acetate). The title compound is the more polar product a pale yeitow glass, m.p. 85-1 03° C. 
The yield is 11 g (38<Vb). 

Anal. Calcd. for CtgHtaNsOa: 
C, 71.3; H, 112; N, 13.6. 
Found: 

C, 71.2; H, 12.0; N, 13.6. 



Example 71 

2,4-Bis[N-(1-cyclohexyloxy-2A6.6-tetrameth^ 

A mixture of 10.0 g, (13.7 mmol) of 2-chloro-4,6-bis[N-(1-cyclohexyloxy-2,2,6,6-tetramethylpiper1din- 
4-yi)-n-butyiamino]-1 ,3,5-triazine, 1.43 g (16.4 mmol) of morpholine, 0.8 g of sodium hydroxide and 30 g of 
toluene is heated at reflux for four hours. Water is collected in a Dean-Stark trap. The liquid phase is decanted, 
and residual solids are washed with toluene. The combined organic solutions are dried over magnesium 
sulfate and concentrated to give a viscous oil. Purification by MPLC (Waters Prep. 500 A, 29:1 heptane :ethyt 
acetate) affords 5.9 g (55 0/0 yield) of the title compound, a white powder, m.p. 1 59-63° C. 

Anal. Calcd. for C45HB2NSO3: 
C, 69,0; H, 10.6; N, 14.3. 
Found: 
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C. 69.4; H, 10.6; N, 14.3. 
Example 72 

2,4-Bis[N-{1-cyclohexyloxy-2 t 2,6 ( 6-tetramethylpiperidin^-yl)-n-buty(amino]-^diethylamino- 1,3.5-triazine 
5 A mixture of 50.0 g, (271 mmol) of cyanuric chloride. 22.0 g of 50 °/o aqueous sodium hydroxide. 22 ml of 
water, and 150 ml of toluene, cooled to 0° , is admixed with a solution of 19.8 g (271 mmol) of diethylamine in 25 
mo of toluene over a 45 minute interval. The reaction temperature is maintained at 0-5° C throughout the 
addition. After the addition is complete, the reaction mixture is stirred for two hrs. at ambient temperature. 
Water is added to the mixture to dissolve the sodium chloride, and the phases are separated. The organic 

10 phase is dried over magnesium sulfate and concentrated to give an oil. which is crystallized from heptane to 
give 42.0 g (70 <V6 yield) of 2,4-dichloro-6-diethytamino-1,3,5-triazine f a white crystalline material, m.p. 77-9° C. 

4-n-Butylamino-2,2.6,6-tetramethylpiperidlne (31.7 g. 149 mmol) is added over 15 min to a suspension of 
15.0 g (67.8 mmol) of the 2,4-dichloro-6-dlethylamino-1.3,5-triazine, 150 ml of xylene, and 7.0 g of powdered 
sodium hydroxide that had been heated to 70° C. The reaction mixture is heated at reflux for 23 hrs. Sodium 

15 chloride is removed by filtration, and the filtrate is concentrated to a viscous oil. Further concentration of the oil 
by Kugelrohr distillation (1 40-50° C 0.05 mm) yields a residue which is crystallized from methanol-water to 
afford 25.8 g (66 yield) of 2,4-bis[N-(2,2,6,6-tetramethylpiperidin-4-yl)-n-butylaminoJ-6-diethyiamino- 
1,3,5-triazine, m.p. 74-76° C. 
A mixture of 14.0 g, (24.4 mol) of 2,4-bls[N-(2,2 1 6,6-tetramethylpiperidin-4-yl)-n-buty1amino]-6-diethylamino- 

20 1.3,5-triazlne, 31 .4 g (244 mmol) of 70 <Vb aq. t-butyf hydroperoxide, 0.15 g of molybdenum trioxide. and 140 ml 
of cyclohexane is heated at reflux for 3 hrs. The red mixture is then transferred to a Fischer-Porter bottle and 
heated at 145-55°C for 3 hours to discharge the red color. Solids are removed by filtration and the filtrate is 
concentrated to give a residue which is purified by flash chromatography (39:1 heptane :ethyl acetate) to give 
4.9 g (26%) of the title compound, a white solid,- m.p. 91 -9° C. 

25 

Anal. Calcd. for C4sHa4Ns02: 
C, 70.3; H t 11.0; N, 14.6. 

Found: * 
C, 70.2; H, 10.9; N, 14.4. 

30 

Example 73 2,4,6-Tris[N-(1 -octyloxy-2,2,6,6-tetramethylpiperidin-4-yl)-n-butylamino]-1 ,3,5-triazine 

2,4,6-Tris[(2,2,6,6-tetramethylpiperfdin-4-yl)-n-butylamino-1,3,5-triazine (50.0 g, 70.2 mmol) is added to a 
mixture of 108.4 g (842 mmol) of 70 <Vb aqueous t-butylhydroperoxide, 1.0 g of motybednum trioxide, and 350 
ml of n-octane that has been heated to 50° C. The reaction mixture is carefully brought to reflux. A Dean-Stark 
35 trap is used to remove water from the reaction. The reaction mixture is heated at reflux for 16 hours. Solids are 
removed by filtration, and the filtrate is concentrated to give a viscous oily residue. Purification by flash 
chromatography (39:1 heptane:ethy1 acetate) affords 15.0 g (19<Vb yield) of the title compound. 

AnaJ. Calcd. for C66H129N9O3: 
40 C, 72.3; H, 11.9; N, 11.5. 
Found: 

C, 72.2; H, 12.1; N, 11.4. 



45 Example 74 

N,N\N^N~-Teti^s-(2,4-bis[N-( 1 -oct^ 
6-yl)-1 ,5,8,12-tetrazadodecane 

94.6 g (736 mmol) of 70 <Vb aqueous t-butyl hydroperoxide is extracted with 300 ml of n-octane. A mixture of 
100 ml of the t-butyl hydroperoxide/octane solution, 50.0 g (23.0 mmol) of N.N' 1 N".N"-tetrakis-(2 1 4-bis[N- 

50 (2,2,6,6-teti^ethylpiperidin^y1)-butylamta 0.5 g of molybde- 

num trioxide. and 100 ml of n-octane is heated to reflux. Water is collected in a Dean-Stark trap. The remaining 
t-butyt hydroperoxide-octane solution is then added over 2.5 hrs to the red reaction mixture. The reaction is 
heated at reflux for four hrs. after the addition, then treated with 60 g (470 mmol) of 70 <Vo t-butyl hydroperoxide 
and heated at reflux for another four hours to discharge the red color. The reaction mixture is cooled and 

55 solids are removed by ftltrtion. The filtrate is stirred with 300 ml of 5<W) aq. sodium sulfite, dried over 
magnesium sulfate, and concentrated. The residue is purified by flash chromatography (19:1 heptane :ethyl 
acetate) on silica gef to afford 20.2 g (27 <Vb yield) of the title compound, a yellow glass, m.p. 81 -91 0 C. 

Anal. Calcd. for CioaHasa^Oe: 
60 C, 70.6; H, 11.4; N, 14.0. 
Found: 

C, 68.7; H, 11.9; N, 14.0. 
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Example 75 

N,N'-Bis(1^ciohexyloxy-2,2,6,6-tetramethylplperidin-^ 
methy1piperidin-4-yl)-n-butytamino]-1 ,3,5-triazin-6-yl}hexamethylene diamine 

A solution of 19.0 g, (32.1 mmol) of 1,6-bistN,N'-1-cyclohexyloxy-2,2,6,6-tetram6thylpiperidin-4-yl]amino- 
hexane in 50 ml of toluene is added over 20 minutes to a mixture of 1 1 .9 g (64.3 mmol) of cyanuric chloride. 100 5 
ml of toluene, 6.8 g of sodium carbonate, and 30 ml of water that has been cooled to 0°. The reaction 
temperature is maintained at 2-5° C during the addition. The reaction is then stirred at ambient temperature for 
two hours. The precipitate is filtered and washed successively with water and toluene, then dissolved in 
dichiorom ethane. The toluene solution is dried over magnesium sulfate and evaporated to obtain a residue 
which is added to the dichloromethane solution. Evaporation of this solution affords 12.1 g (42% yield) of 10 
N ( N'-bis(1^yclohexyloxy-2,2,6,6-tetrajrie^ ,3,5-triazin-6-yl)hexa- 
methylene diamine. 

A mixture of 7.0 g (7.9 mmol) of N,N / -bis(1-cyclohexyloxy-2 I 23,6-tetramethylpiperidin-4-yl)-N,N'-bis(2,4-di- 
chloro-1,3,5-triazln-6-y1)-hexamethylene diamine, 13.0 g (41.9 mmol) of 1-cyclohexyioxy-4-n-butylamino- 
2,2,6 ,6-tetramethytplperidine, 2.5 g of sodium hydroxide, and 100 ml of xylene is heated at reflux under 15 
nitrogene for 30 hrs. Solids are removed by filtration. The filtrate is concentrated to a residue which is partially 
dissolved in boiling dichloromethane. The hot solution is filtered to remove an insoluble impurity then partially 
evaporated and diluted with ethanol to obtain 12.2 g (78<Vo) of the title compound, a white powder, 
m.p. 254-7° C (dec). 

20 

Anal. Calcd. for Ci8H2ieNi80e: 
C. 71.5; H, 11.0; N, 12.7. 
Found: 

C, 70.4; H, 10.7; N, 12.4. 

- 25 

Example 76 

2,4-Bis[N-(1 -methoxy-2,2,6,6^tetramem^ 

A mixture of 5.0 g (22.6 mmol) of 2,4-dichloro-6-diethylamino-1,3,5-triazine, 14.0 g (57.8 mmol) of 
1-methoxy-4-fi-butylamino-2^,6,6-tetramethytptperidlne t 50 ml of xylene, and 1.8 g of sodium hydroxide is* 
heated at reflux for 18 hrs. Salts are removed by filtration and the filtrate Is concentrated to an of I. Purification 30 
by coiumn chromatography (heptane) affords 9.7 g (68 0/6 yield) of the title compound, a white solid, 
m.p. 109-112° C. 

AnaJ. Calcd. for CasHesHaOz: 

C, 66.4; H, 10.8; N, 17.7. 35 
Found: 

C, 66.2; H, 10.9; N, 17.4. 
Example 77 

2,4^ts£N-(1-cyclohexyloxy-2,2A6-tetram 40 

A mixture of 5.0 g (22.5 mmol) of 2,4-dichioro-6-n-buty1amino-1 l 3,5-triazine, 21.1 g (67.8 mmol) of 
1-cyclohexyloxy-4-n-buty1aminc^ 100 ml of xylene, and 5.4 g of 50 <Vo aq. sodium 

hydroxide is heated at reflux for 16 hrs. The reaction mixture is partitioned between ether and water. The ether 
layer is washed with 1 N HQ (2 x 100 ml) saturated sodium bicarbonate (100 ml) and saturated sodium chloride 
(100 ml), then dried over magnesium sulfate and concentrated. The crude product is purified by flash 45 
chromatography (heptane) and crystallized form ethanol to afford 7.6 g (44 <W> yield) of the title compound, a 
glass, m.p. 80-86° C. 

Anal. Calcd. for C^HfaNaOa: 

C, 70.3; H, 11,0; N, 14.6 50 
Found: 

C, 70.2; H, 11.1; N, 14.6. 

Summarizing, this invention is seen to provide a series of new ORi -substituted N-hydroxy hindered amine 
stabilizers. Variations may be made In proportions, procedures and materials without departing form the scope 
of the invention as defined by the following claims. 55 



Claims 

60 

1 . A stabilized ambient curable or acid catalyzed thermosetting coating composition containing an 
effective stabilizing amount of a hindered amine compound containing the group 
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wherein R fs hydrogen or methyl and Ri is C1-C18 alkyi, C2-Cia alkenyt, C2-C18 alkinyl, Cs-Ci2 cycloaJkyt, 
Ce-Cio bicycloalkyl, Cs-Ca cycloaikenyl, Ca-Cio aryl, C7-C9 aralkyi or C7-C9 aralkyl substituted by C1-C4 
alkyi or phenyl. 

2. The composition according to claim 1 which contains a hindered amine compound corresponding to 
one of formulae A-N 
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wherein 

R is hydrogen or methyl, 

45 R1 is C1-C18 alkyl. Cz-Cia alkenyt, C2-C18 aikinyi, C5-C12 cycioalkyl, Ce-Cio bicycloalkyl, Cs-Ca-cycloalke- 

nyl, Ce-Cio aryt, C7-C9 araikyl or C7-C9 aralkyl substituted by C1-C4 alkyl or phenyt; 
mis 1-4, 
when mis 1, 

R2 is hydrogen, C1-C13 aJkyl optionally intenrupted by one or more oxygen atoms, C2-C12 alkenyl, Ce-Cio 
50 aryl, C7-C18 aralkyi, gtyctdyi, a monovalent acyl radical of an aliphatic, cycloaliphatic, araiiphatic or 

aromatic carfooxyllc acid, or of a carbamic acid or R2 is a group 



55 



60 



HO- 



C(CH 3 ) 3 
cfcH 3 ) 3 



C^CH 3 ) 3 



cfcH,) 3 



wherein x is 0 or 1 , or is a group 
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5 



10 



wherein y is 2-4; 
when m is 2, 

R 2 is C1-C12 aJkylene, C4-C12 alkenylene, xytylene. a divalent acy) radical of an aliphatic, cycloaliphatic, 15 
araliphatic or aromatic dicarboxylic acid or of a dicarbamic acid, or is a group 



Da CO- 

or D3-CH-CO- 
D 2 ' CO- 6h 2 -co- 



25 

wherein Di and D2 Independently are hydrogen, alkyl containing up to 8 carbon atoms, phenyl, benzyl or 

3,5-dt-t-butyI-4-hydroxybenzyi and D3 is an alkyl or alkenyl radical containing up to 18 carbon atoms; 

when m is 3, R2 is a triavalent acyl radical of an aliphatic, cycloaliphatic, or aromatic tricarboxylic acid ; 

when m is 4, R2 is a tetravaient acyl radical of an aliphatic or aromatic tetracarboxytfc acid ; * 

p is 1 , 2 oder 3, 30 

R3 is hydrogen, C1-C12 alkyl, Cs-C? cycloalkyl, C7-C9 aralkyl, C2-C18 alkanoyl, C3-C5 aikenoyl or benzoyl; 

when pis 1, 

R4 Is hydrogen, C1-C18 alkyl, Cs-C7 cydoalkyl, C2-C8 alkenyl unsubstttuted or substituted by a cyano, 
carbonyl or carbamide group, or it is aryl, aralkyt, glycldyl, a group of the formula -CH2-CH(OH)-Z or 
-CONH-Z wherein Z is hydrogen, methyl or phenyl ; or R4 is a group of formula I 35 



—\ )n— OH (I) 

• — • 

cf{ 3 N CH 2 R 

45 

or a group of formula 



C^CH 3 ) 3 
HO-.('~X— t 

cfcH 3 ) 3 



C^CH 3 ) 3 
cfcH 3 ) 3 



vith h aa 0 or 1 ; 



50 



55 



or Ra and R4 together are alkylene of 4 to 6 carbon atoms or 2-oxopolyalkylene or the divalent acyl radical 
of an aliphatic or aromatic 1 ,2- or 1 ,3-dicarboxyflc acid; 
when p Is 2, 

R4 Is C2-C12 alkylene, Ce-Cia arylene, xytylene, a -CH2CH(OH)-CH2- group, or a group -CH2- 60 
CH(OH)-CH2-0-X-0-CH2-CH(OH)-CH 2 - wherein X is C2-C10 alkylene, Ce-Cis arylene or C6-C12 
cycloalkylene; or, provided that R3 Is not alkanoyl, aikenoyl or benzoyl, R4 can also be a divalent acyl 
radical of an aliphatic, cycloaliphatic or aromatic dicarboxylic add or dicarbamic acid, or can be the group 
-CO-; or R4 is a group of formula 11 
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10 



40 



45 



_ A_ 



where Ts and Tg are independently hydrogen, alky! of 1 to 18 carbon atoms or a group of formula I, or Te 
and Tg together are aJkylene of 4 to 6 carbon atoms or 3-oxapentamethyJene; 
when p is 3, 
R4is2,4,6-triazinetriyt. 
15 nis1or2and 
when n is 1 . 

Rs and R's are independently C1-C12 alkyl, C2-C12 alkenyl, C7-C12 aralkyl, or R5 is also hydrogen, or R5 
and R's together are C2-C6 aJkylene or hydroxyaJkylene or C4-C22 acyloxyalkylene; 
when n is 2, 

20 Rs and R's together are (-CH2)2C(CHa-)2 ; 

Rs is hydrogen, C1-C12 alkyl, altyl, benzyl, glycidyl or C2-Ca alkoxyalkyl; 
when n is 1, 

R7 is hydrogen, C1-C12 alkyl, C3-C5 alkenyl, C7-C9 aralkyl. C5-C7 cycloalkyl. C2-C4 hydroxyalkyt, C2-C8 
alkoxyalkyl, Ce-Cio aryl, glycidyl, a group of the formula -(CH2)rC0O-Q or of the formula -(CH2VO-CO-Q 
25 wherein t is 1 or 2, and Q is C 1 -C4 aikyl or phenyl ; or 

when n is 2, 

R7 is C2-Ci2alkylene, Ce-Ci2 arylene, a group -CH2CH(OH)-CH2-0-X-0-CH2«CH(OH)-CH2- wherein Xjia 
C2-C10 alkyfene, Ce-Cis arylene or C6-C12 cycloalkylene, or a group -CH2CH(OZ')CH2-{OCH2- 
CH(OZ')CH2)2- wherein Z' is hydrogen, C1-C18 alkyl, ailyl, benzyl, C2-C12 alkanoyl or benzoyl; 
30 Qi is-N(Ra)-or-0-; 

E Is C1-C3 alkyfene, the group -CH2-CH(Rg)-0- wherein R9 is hydrogen, methyl or phenyl, or E is the 
group -(CH2)3-NH- or a direct bond; 
R10 is hydrogen or C1-C18 alkyl; 

Rs is hydrogen, C1-C18 alkyl, C6-C7 cycloalkyl. C7-C12 aralkyl, cyanoethyl, Ce-Cio aryl, the group 
35 -CH2-CH(Rg)-OH wherein Rg has the meaning defined above, a group of the formula I or a group of the 

formula 



* • 

RH2C/ Y N CH 2 R 



■E-CO-NH-CH2-OR1 0 



50 wherein Q1 can be C2-Ce aJkylene or Ce-Ci2 arylene, or Re is a group -E-CO-NH-CH2-OR10; 

Ta is ethylene or 1 ^-propylene, or is the repeating structural unit derived from an alpha-olefin copolymer 

with an alkyl acryfate or methacrylate; 

kis2to100; 

T4 has the same meaning as FU when p is 1 or 2, 
55 T5 is methyl, 

Te is methyl or ethyl, or T5 and Te together are tetramethylene or pen tamethylene ; 
M and Y are independently methylene or carbony); 
T7 is the same as R7; 

T10 and T1 1 are independently alkyfene of 2 to 12 carbon atoms, or T1 1 is a group of formula II; 
60 e is 2, 3 or 4 and 

T12 is a group of formula -NtRsMChteJa-NtRs)- 



or 



65 



-NH(CH 2 ) -i(CH2).-A[(CH 2 ) — A] -H 
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where a, b and c are independently 2 or 3, d is 2 to 10 and f is 0 or 1 , Ti 3 is the same as R* with the proviso 
that T1 3 cannot be hydrogen when n is 1 ; 

E1 and Ea, being different, each are -CO- or -N(Es)- where Es is hydrogen, C1-C12 alkyl or 
C4-C22-alkoxycarbonylalkyl ; 

Es Is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl substituted by 
chlorine or by alkyl of 1 to 4 carbon atoms, or phenylalky! of 7 to 12 carbon atoms, or said phenyialkyl 
substituted by aJkyl of 1 to 4 carbon atoms; 

E4 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl or phenyialkyl of 7 to 12 carbon atoms, or 
E3 and E4 together are polymethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to 
four alkyl groups of 1 to 4 carbon atoms ; 
R2 of formula (N) is as previously defined when m is 1 ; and 

G is a direct bond, C1-C12 alkylene, phenylene or -NH-G'-NH wherein G' is C1-C12 alkylene. 

3. A composition according to claim 2 which contains a compound of formula A, B, C, D, J, K or M 
wherein R is hydrogen and Ts and Te are methyl. 

4. A composition according to claim 2 which contains a compound of formula A, B, C, J or K wherein R 
is hydrogen and R1 is C1-C18 alkyl, C6-C12 cycloalkyl, cyclohexenyl orCz-Cg phenyialkyl. 

5. A composition according to claim 2 which contains a compound of formula A wherein R is hydrogen 
and R1 is C1-C18 alkyl. C6-C12 cycloalkyl, cyclohexenyl or C7-C9 phenyialkyl, m is 1 . 2 or 4 and when m is 1 , 
R2 is C1-C12 alkyl, allyl, benzyl or an acyl radical of an aliphatic C2-C18 carboxyfic acid, of a cycloaliphatic 
Ce-Cia carboxytic acid or of an aromatic C7-C15 carboxyilc acid, and when m is 2, R2 is Ci-Ce alkylene, 
butyiene, xyiyiene or is a divalent acyl radical of an aliphatic C2-C18 dlcarboxylic acid cycloaliphatic or of a 
cycloaliphatic or aromatic Ca-Ci4 dlcarboxylic acid, or of an ailphatlc ; cycloaliphatic or aromatic C8-C14 
dicarbamic acid, or R2 is a group 



Da C0- 



wherein D1 Ci-Ca alkyl or 3,5-di-tert.butyl-4-hydroxybenzy1 and D2 is D1 or hydrogen and when m is 4, R 2 
is a tetravalent acyt radical of a butane- or pentanetetracarboxyllc acid. 

6. A composition according to claim 5 which contains a compound of formula A wtierein R is hydrogen, 
R1 is C1-C10 alkyl, cycloalkyl, cyclohexyi or C7-C9 phenyialkyl, m is 1 or 2, and when m is 1 , R2 is benzyl, 
C2-C18 alkanoyl, benzoyl, or 3,5-di-tert.butyl-4-hydroxybenzoy1, and when m is 2, R2 Is xyiyiene or a 
divalent acyl radical of an aliphatic C4-C10 dlcarboxylic acid or of a benzene dlcarboxylic acid. 

7. A composition according to claim 2 which contains a compel : of formula B wherein R Is hydrogen 
and Ri is C1-C16 aikyl, Ce-Ci2 cycloalkyl, cyclohexenyl or C7-C9 pr.anyiafkyl, p is 1 or 2, R3 is hydrogen, 
C1-C12 alkyl or C2-C12 alkanoyl, allyl, and when p is 1, R4 Is hydrogen, O-C12 aikyl or a group of formula I, 
and when p is 2, R 4 is C2-C8 alkylene or xyiyiene and if R3 is not alkanoyl, R4 may also be a divalent acyl 
radical of an aliphatic C4-C1 0 dlcarboxylic acid or of a benzene dicarboxylic acid or is a group of formula II 
wherein T 8 is hydrogen or C1-C4 alkyl and T9 is C1-C12 alkyl or a group of formula !. 

A composition according to claim 1 wherein the hindered amine compound is contained in an amount 
of 0.1 to 10 0/0 by weight, based on resin solids. 

9. A composition according to claim 1 which additionally contains a UV absorber selected from the 
group consisting of benzophenones, benzotriazoles, acrylic acid derivatives, aryi-s-trtazines, organic 
nickel compounds and oxanilldes. 

10. A composition according to claim 9 which contains a benzotriazole UV absorber. 

11. A composition according to claim 9 which contains a benzotriazole UV absorber selected from the 
group consisting of 2-{2-hydroxy-3,5-di(alpha,alpha-dimethylbenzyl)-phenyl]-benzotriazole, 2-(2-hy- 
droxy-3,&-dl-tert-octylphenyl]-benzotriazole, 2-{2-hydroxy-3-aipha,aJ pha-dimethy I benzyt-5-tert -octy I phe- 
nyl ) -benzotriazole , 2-(2-hydroxy-3-tert-octyl^5-alpha,aipha-dimethylbenzytphenyt)-benzotriazole, 2-(2-hy- 
droxy-3,5-di-tert-amyiphenyt)-benzotrlazole, 2-[2-hydroxy-3-tert.butyl-6-(2-(omega-hydroxy-octa-(ethy- 
leneoxy)-carbony1)-ethylphenyl]-benzotriazole, 5-chloro-2-[2-hydroxy-3,5-di(atpha,aipha-dtm ethyl- 
benzyl) -phenyl] -benzotriazole, 5-chloro-2-(2-hydroxy-3,5-dMert-butyl phenyl) -benzotriazole, 2-[2-hy- 
droxy^tert-buty1^-(2-octyloxycarbonylethyl)-phenyi]-5-chloro-benzotriazole, 2-(2-hydroxy-3-sec.dode- 
cyl-&-methylphenyl)-benzotriazole and hexamethyiene di[p-(3-tert-buty1-4-hydroxy-5-[2-benzotriazolyl]- 
pherryl) -propionate]. 

12. A composition according to claim 9 wtierein the benzotriazole is 2-[2-hydroxy-3 1 5-dt(alpha,a!pha-di- 
methylbenzyl)-phenyl]-benzotriazole and 2-[2-hydroxy-3-tert-butyl'5-(2-(omega-hydroxy-octa-(ethylene- 
oxy)-carbonyt)-ethylphenyl]-benzotriazole, 

13. A composition according to claim 9 which additionally contains a phosphite or phosphonite 
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antioxidant 

14. A composition according to claim 1 which additionally contains a hindered phenol antioxidant. 

15. A coating composition according to claim 1, which is an ambient curable system based on an alkyd 
resin, thermoplastic acrylic resin, acrylic alkyd resin, polyurethane resin or polyester resin, or said resins 

5 modified with silicones, isocyanates, epoxides, isocyanu rates, ketiurines or oxazolidines, or the system is 

based on a cellulose ester or on an epoxide resin. 

16. A coating composition according to claim 1, which is an acid catalyzed thermosettingh system based 
on a hot crossllnkable acrylic, polyester, polyurethane, polyamide or alkyd resin. 

17. A composition according to claim 1 which is an enamel for industrial finishes. 

10 1 8. A composition according to claim 1 which is a refinishing enamel for automobiles. 

1 9. A compound corresponding to one of the formulae A' to M' 



15 



20 



RCHz N y CBz ^R 
• • 

Rio— y 



-R 2 



(A') 



J m 



25 



RCHz N X CH 3 ^R 
RiO— ) 1- 



<B') 



RCH Z / N CH 3 



30 



35 



RiO— 



RCHz^ \h 3 



-R* 
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RCH 2x CH 3 ^ 
• « 

RxO — ^- — Oi-E-CO-NH-CHz-ORio (E f > 
» ■■■ i * 

RCHz^ N CH 3 
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(K 1 ) 



( L 1 ) 



(M* ) 



40 

wherein 

R is hydrogen or methyl, 

Ri is Ci-Cie afkyl, C2-C18 alkenyl, Cz-Cie alkynyl, Cs-Ca cycloalkenyl, C5-C12 cycloalkyl. Ce-Cio 
bicycfoaikyt, Ce-Cio aryl, C7-C9 aralkyl, or C7-C9 aralkyl substituted by alkyl or aryl; 
45 m is 2-4, 

when m is 2, 

R 2 is C1-C12 aJkylene, C4-C12 alkenylene, xytytene, a divalent acyl radical of an aliphatic, cycloaliphatic. 
araliphatfc or aromatic dlcarboxyllc or dicarbamic acid having up to 20 C atoms, or is a group of formula 

SO 



55 




60 wherein D3 and D4 are independently hydrogen, Ci-Ca alkyl, phenyl, benzyl or 3,5-di-t-butyM-hydroxy- 

benzyl and D5 is alkyt or aJkenyl containing up to 1B carbon atoms; 

when m is 3. R 2 is a trivalent acyl radical of an aliphatic, cycloaliphatic, or aromatic tricarboxylic acid 
having up to 12 C atomes; 

when m is 4, R2 is a tetravalent acyl radical of an aliphatic or aromatic tetracarboxylic acid having up to 18 
65 C atomes; 
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p is 1 , 2 or 3, 

R 3 is hydrogen, C1-C12 alkyl. Cs-Ca cycloalkyl, C7-C9 aralkyl, C2-C18 aikanoyl, C3-C5 alkenoyl or benzoyl ; 
when p is 1 , 

R4 is hydrogen, Ci-Cie alkyl, Cs-Ce cycloalkyl, C2-Ca alkenyl unsubstltuted or substituted by a cyano, 
carbonyl or carbamide group, or R4 is Ce-Cio aryl, C7-C9 aralkyl, glycidyl. a group of the formula 
-CHa-CH(OH)-Z or -CONH-Z wherein Z is hydrogen, methyl or phenyl; or R4 is a group of the formula 



HO- 



:4ch 3 >3 



cfcH 3 ) 3 



C^CH 3 )3 



with h as 0 or 1; 



or a group of the formula I 



• — • 

— ( )»— ORi 
CH 3 X N CH 2 R 



(I) 



or R3 and R4 together are aJkylene of 4 to 6 carbon atoms or 2-oxapolyalkylene or the divalent acyl radical 
of an aliphatic or aromatic 1 ,2-or 1 ,3-dicarboxyItc acid ; 
when p is 2, 

R4 is C1-C12 aikyiene, C6-C12 arylene, xylylene. a-CH2CH(OH)-CH2 group, or a group -CH2-CH(OH)-CH2- 
0-X-0-CH2-CH(OH)-CH2- wherein X Is C2-C10 aikyiene, Ce-Cis arylene or C 6 -Ci2 cycloalkytene; or, 
provided that R3 is not aikanoyl, alkenoyl or benzoyl, FU can also be a divalent acyl radical of an aliphatic, 
cycloailphatic or aromatic dlcarboxylic acid or dicarbamic acid, or can be the group -CO-; 
or R4 Is a group of formula II 




(ID 



where Ts and Tg are independently hydrogen, alkyl of 1 to 18 carbon atoms, or Ta and Tg together are 

aJkylene of 4 to 6 carbon atoms or 3-oxapentamethyiene, 

when p is 3, 

R 4 is 2,4,6-triazlnetrtyl; 

nislor2and 

when n is 1 , 

Rs and R's are Independently C1-C12 alkyl, C 2 -Ci2 alkenyl, C7-C12 aralkyl, or R 6 is also hydrogen, or R 5 
and R's together are Ca-Ca aJkylene or hydroxyalkylene or C4-C22 acyloxyalkytene; 
and when n is 2, 

Re and R's together are (-CH2)2C(CH2-)2; 

Re Is hydrogen. C1 -C12 alkyl, allyl, benzyl, glycidyl or C2-Cs alkoxyalkyl ; 
when n is 1 , 

R7 is hydrogen, C1-C12 alkyl, C3-C5 alkenyl, C7-C9 aralkyl, Cs-C? cycloalkyl, C2-C4 hydroxyalkyl, C 2 -Ce 
alkoxyalkyl, Ce-Cio aryl. glycidyl. a group of the formula -(CH2)rCOO-Q or of the formula 
-(CH2)t)-0-CO-Q wherein t is 1 or 2, and Q is C1-C4 alkyl or phenyl; 
and when n Is 2, 

R7 is C2-C1 2 aikyiene, C«-Ci2 arylene, a group -CH 2 CH(OH)-CH2-0-X-0-CH2-CH(OH)-CH2- wherein X is 
C2-C10 aikyiene, Cs-Cis arylene or Ce-Ci2 cycloalkylene, or a group -CH2CH(OZ')CH 2 -(OCH 2 - 
CH(OZ')CH2)a-wherefn Z' is hydrogen. C1-C18 alkyl, allyl, benzyl, C2-C1 2 aikanoyl or benzoyl; 
Q1 i3-N(R 8 )-or-0-; 

E is C1-C3 aikyiene, the group -CHa-CH(Rg)-0- wherein Rg is hydrogen, methyl or phenyl, or E is the 
group -(CH2)a-NH- or a direct bond ; 
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Rio is hydrogen or Ci-Cie alkyt, 

Re is hydrogen, Ci-Cia alkyl, C5-C7 cycloalkyl, C7-C12 araikyl. cyanoethyl. C«-Cio aryl, the group 
-CH2-CH(R9)-OH wherein Rg has the meaning defined above; or Ra is a group of the formula I 
or a group of the formula 



wherein G Is Ca-Ce aikylene or C6-C12 arylene; or Ra is a group -E-CO-NH-CH2-OR10; 

Ta is ethylene or 1 ,2-propyfene, or is the repeating structural unit derived from an alpha-olef in copolymer 

with an alkyl acrylate or methacrylate; 

kis2to100; 

T4 has the same meaning as R4 when p is 1 or 2, 
T5 is methyl, 

Ta is methyl or ethyl, or Ta and Te together are tetramethytene or pentamethylene, 
M and Y are independently methylene or carbonyl; 
T7 Is the same as R7. 

T10 and T1 1 are independently aikylene of 2 to 12 carbon atoms, or T1 1 is a group of formula II. 

e is 2, 3 or 4, * 

T1 2 is a group -N(R«)-(CH2><rN(R 4 )- 



where a, b and c are independently 2 or 3, d is 2-10 and f is 0 or 1 , when n is 1 , T13 is C2-C1S alkyl, C2-C1 a 
aikenyt, Ce-Ca cycloaikyl, C6-C12 aryl or phenyl substituted by C1-C4 alkyt, hydroxy or halogen, and when 
n is 2, T13 has the same meaning as Ra: 

E1 and E2. being different, each are -CO- or -N(Ea)-. where E5 is hydrogen, C1-C12 alkyl or 
alkoxycarbonytalkyl of 4 to 22 carbon atoms; 

Ea is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyf, said phenyl or said naphthyt substituted by 
chlorine or by alkyl of 1 to 4 carbon atoms, or phenylalkyl of 7 to 12 carbon atoms, or said phenyialkyl 
substituted by alkyl of 1 to 4 carbon atoms, and 

Ea is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl or phenyfaikyl of 7 to 12 carbon atoms, or 
E3 and E4 together are pofymethyfene of 4 to 17 carbon atoms, or said polymethytene substituted by up to 
four alkyl groups of 1 to 4 carbon atoms. 

20. A compound of claim 19 of formula (A') to (F'J wherein R Is hydrogen. 

21 . A compound of claim 19 of formula (G') to (M'J wherein T5 and Ta are methyl. 

22. A compound of claim 19 of formula (A') to (M') wherein R is hydrogen, Ri is Ci-Cia alkyl, C2-C8 
alkenyl, Ce-Ca cycloalkyl, cyclohexyl, phenyl or C7-C9 araikyl; m is 2-4 and when m is 2, Ra is C2-C8 
aikylene, C4-Ca alkenytene, xylylene, a divalent acyl radical of an aliphatic, cycloatiphatic or aromatic 
dlcarboxytlc acid having up to 1 2 carbon atoms or of an aliphatic or aromatic dicarbamic acid having up to 
12 carbon atoms, or is a group of formula 



wherein D3 and D4 are independently hydrogen, Ci-Ca alkyl, benzyl or3,5-dl-t-butyl-4-hydroxybenzyl, and 
when m is 3, R2 Is a trivalent acyl radical of an aliphatic or aromatic tricarboxylic acid having up to 12 
carbon atoms, and when m is 4, R 2 is a tetravalent acyl radical of an aliphatic or aromatic tetracarboxylic 
acid having up to 12 carbon atoms; p is 1, 2 or 3, Ra is hydrogen, C1-C12 alkyl, Ca-Ce cycloalkyl, C7-C9 
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aralkyl, C2-C1S aJkanoyl or benzoyl, and when p is 1 t R4 Is hydrogen, Ci-Cia alkyl, Cs-Ca cycloalkyf, 
phenyl, benzyl or a group of the formula 



C^CH 3 ); 

<•"> 

cfcH 3 )» 10- 



or of the formula 

15 

C^ 3/ CH 3 



— ( )N— ORi 



20 

CHa^ N CH 3 



and when p is 2, R4 Is C2-C12 alkylene, Ce-Ci2 arylene, xytylene, or provided that R3 is not alkanoyl or 
benzoyl, R4 can also be a divalent acyl radical of an aliphatic or aromatic dlcarboxyltc acid having up to 12 25 
carbon atoms, of an aliphatic or aromatic dicarbamtc acid having up to 12 carbon atoms, or can be a group 
of formula II wherein Ta and T9 are independently hydrogen, or C1-C12 alky! or Te and T9 together are 
C4-C6 alkylene or 3-oxapentamethylene, and when p is 3, R4 Is 2,4,6-trlazinetriyl; n is 1 or 2, and when n is 
1 , Rs and R's are C1-C12 aJkyi or benzyl, or R5 and R's together are C2-C8 alkylene or hydroxyalkylene an<f 
when n Is 2, Rs and R's together are (-CH2)2C(CH2-)2; 30 
Re is hydrogen, C1-C12 alkyl, ally! or benzyl, and when n is 1, R7 is hydrogen, C1-C12 alkyl, altyl, benzyl, 
cyclohexyl, 2-hydroxyethyl or a group of the formula -CH2CH2-COOQ wherein Q is C1-C4 alkyl, and when 
n is 2, R7 is C2-C1 2 alkylene or Ce-Ci2 arylene; 

Q1 is -N(Ra)-or -O-; E is C1-C3 alkylene or a direct bond; R10 Is hydrogen or C1-C14 alkyl, Re Is hydrogen, 
C1-C12 alkyl, cyclohexyl, benzyl, cyanoethyl or a group 35 



CH 3s ^Hj 

Rio-^ 

45 

T3 is ethylene or 1 ,2-propytene, k Is 2 to 1 00; 

T4 has the same meaning as R4 when p is 1 or 2, 

Ts and Te are methyl, M and Y are independently -CH 2 - or -CO-; 

TristhesameasRz; 

TioandTn are independently C2-C8 alkylene orTu is a group of formula I, 50 

els 3 or 4, 

Ti2lsagroup 



— NH( CH 2 ) a -i( CH Z ) b -Jrf ( CH z ) g-AtjH 55 
wherein a, b and c are independently 2 or3, and f Is 0 or 1 ; 

when n is 1 , T13 Is C2-Cia alkyl, cyclohexyl or phenyl and when n is 2, T13 has the same meaning as R2 ; 
E1 is -CO- and E 2 Is -N(E«K wherein Es is hydrogen, C1-C12 alkyl or C4-C18 alkoxycarbonylalkyl, E3 and 60 
E4 are independently C1-C12 alkyl or phenyl or E3 and E4 together are C4-C12 polymethyiene. 
23. A compound of claim 19 of formula (A'), (B'). (C), {J'). (K') or (IW) wherein R Is hydrogen, R t Is 
C1-C18 alkyl, cyclohexyl, cyclohexenyl, metnylcyclohexyl or C7-C9 phenylalkyl; 

m is 2, R2 is C2-Ce alkylene, xytylene or a group -CO-R11-GO-, wherein Rn is C2-C8 alkylene, 
cyctohexytene or phenylene or a group & 
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wherein D3 and D4 are independently hydrogen. C1-C4 alkyl, benzyl or 3,5-di-t-butyM-hydroxybenzyl; 
p is 1 or 2, R3 is hydrogen, C1-C12 alkyl or Ca-Ce alkanoyt, and when p is 1, R4 is hydrogen, C1-C12 alkyl, 
10 and when p is 2, R4 is C2-C8 alkytene or is -CO-R1 1-CO-; 

n is 1 or 2, and when n is 1, Re and R's together are C 2 -Ce alkylene, and when n is 2, R5 and R's together 
are(-CH 2 )2C{CH 2 -)2; 

k is 5-20, T10 is C 2 -Ce aikyiene and T11 is a group of formula II, wherein T 8 and T9 are independently 
hydrogen or C1-C12 alkyl or Ta and Tg together are pentamethylene or 3-oxapentamethylene, T 5 and Te 
15 are methyl; 

eis 4, T1 2 is a group 



20 



-NH(CH 2 ) -ir(CHz). -Jr-(CH 2 ) — NH— 
a 0 c 



wherein a, b and c independently are 2 or 3 ; 

E1 is -CO- and E 2t is -N(Es)-, wherein Bs is hydrogen. C1-C12 alkyl or C4-C15 alkoxycarbonylalkyl, and Ea 
and E4 are independently C1-C12 alkyl or Ez and E4 together are C5-C12 polymethyfene. 
25 24. Di-(-1 -methoxy-2^,6,6-tetramethylpiperidin-4-yl) sebacate according to claim 1 9. 

25. DK1-cyclohexyIoxy-2,2 t 6,6-tetramethylpiperidin-4-y1J sebacate according to claim 19. 

26. Df-(1 -cyclohexykJxy-2^,6,6-tetramethytpiperidin-4-y1) isophthalate according to claim 19. 

27. DH1-octyloxy-2^,6,6-tetramethy1pipendin-4-yt) sebacate according to claim 19. * 

28. 3,1 S-Dicyclohexyloxy-2.2,4,4, 14,14,16,1 6-octamethyi-7, 1 1 . 1 8.21 -tetraoxa-3, 1 5-diazatrispiro- 
30 [5.2.2.5.2.2.]heneicosane according to claim 19. 

29. Di-(1-cyclohexyloxy-2 l 2 I 6,6-tetramethylpfperidin-4-yl) succinate according to claim 19. 

30. The use of a compound of claim 19 as stabilizer for organic materials. 

31 . The use according to claim 30 as stabilizer for polymers. 

32. The use according to claim 30 as stabilizer for photographic layers. 

25 33. Organic material containing an effective amount of a compound of claim 1 9. 

Claims for the following Contracting State: ES 

1. A stabilized ambient curable or acid catalyzed thermosetting coating composition containing an 
40 effective stabilizing amount of a hindered amine compound containing the group 



RCH 2n ^CH* 

• ■■— — 

RiO-N^ 

• ■ ■ 
KCH 2 y N CH 3 



wherein R Is hydrogen or methyl and R1 is Ci-Cia alkyl. C2-C18 alkenyl, C 2 -Cia alkinyl, C5-C12 cycloalkyl, 
Ce~Cio bicycloaikyf, Cs-Cs cycloalkenyl, Cs-Cio aryi. C7-C9 aralkyl or C7-C9 aralkyl substituted by C1-C4 
alkyl or phenyl. 

2. The composition according to claim 1 which contains a hindered amine compound corresponding to 
55 one of formulae A-N 
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RCH 2n ^Ha 



• ii i ■ 
RCHz / N CH 3 



\ 

■ 



-R-2 



(A) 



Jo 



RCH 2 ^ ^Hs 



(B) 



RCH 2 ' CH3 
RCHz^ ^.CHa ^R 



RiO-N^ 



RCHz^ N CH 3 



-R's 
-Rs 



(C) 
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RCHz N y CHz ^R 



• - * 



\ 



^ y Qi-E-CO-NH-CHz-ORi o 



(E) 



RCHa'' S CH 3 



[Tilt 



-'X 



RCH 2 '' Y V CH 2 R 



Is. /T 6 



T 4 ^N-ORi 

T?\ 6 



(G) 




N 



CH 2 COC 



•— • 



)N— 0R X 



(I) 



Ts 



J 3 
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wherein 

R is hydrogen or methyl, 

Ri is C1-C18 alkyl, C2-C18 alkenyl, C2-C18 aJWnyl, C5-C12 cycloaikyl, Ce-Cio bicycloalkyl, Cs-Ca 
cycloalkenyl, Ce-Cio aryl, C7-C9 aralkyl or C7-C9 aralkyl substituted by C1-C4 alkyl or phenyl; 
m is 1-4, 
when m Is 1 , 

R2 is hydrogen, Ci-Cia alkyi optionally interrupted by one or more oxygen atoms, C2-C1 2 alkenyl, Ce-Cio 
aryl, C7-C18 aralkyl. gtycidyl, a monovalent acyl radical of an aliphatic, cyclo aliphatic, arallphatic or 
aromatic carboxylic acid, or of a carbarn ic acid or Ra Is a group 



C^CH 3 ) 3 
cfcH 3 ) 3 



CXCH 3 ) 3 
cfcH 3 ) 3 



wherein x Is 0 or 1 , or Is a group 
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10 



15 




qi v CH 3 

• — • 

ch 3 / n ch 3 



wherein y is 2-4; 
when m is 2, 

R 2 is C1-C12 aikylene, C4-C12 alkenylene. xytytene. a divalent acyl radical of an aliphatic, cycloaliphatic. 
araliphatic or aromatic dlcarboxylic acid or of a dicarbamic acid, or is a group 



20 



^CO- 



or 



Ds-CH-CO- 
CH 2 -CO- 
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30 



35 



40 



wherein O1 and D2 independently are hydrogen, a!kyl containing up to 8 carbon atoms, phenyl, benzyl or 
3.5-di-t-butyl-4-hydroxybenzyt and D3 is an alkyl or aJkenyl radical containing up to 18 carbon atoms; 
when m is 3. R 2 is a triavalent acyl radical of an aliphatic, cycloaliphatic. or aromatic tricarboxylic acid; 
when m is 4, R 2 is a tetravaJent acyi radical of an aliphatic or aromatic tetracarboxylic acid ; 
pis1,2oder3, * 
R3 is hydrogen, C1-C12 alkyl, C5-C7 cycloalkyl, C7-C9 aralkyl, C2-C18 alkanoyl, C3-C5 alkenoyl or benzoyl; 
when p is 1, 

R4 is hydrogen, C1-C18 alkyl, C5-C7 cycloalkyl, C2-Ca alkenyf unsubstituted or substituted by a cyano, 
carbonyl, or carbamide group, or rt is aryl, aralkyl, gtycidyl, a group of the formula -CH2-CH(OH)-Z or 
-CONH-Z wherein Z is hydrogen, methyl or phenyl ; or R4 is a group of formula I 



R^C^CHzR 
• — • 

C^ 3 N CH 2 R 



(I) 



45 



or a group of formula 
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HO- 



C^CH 3 ) 3 



\ _ / 



cfcH 3 ) 3 



qCH 3 ) 3 



• a* 

cfcHj) 3 



with h as 0 or 1; 



or R 3 and R4 together are aikylene of 4 to 6 carbon atoms or 2-oxopotyaJkylene or the divaJent acyl radical 
of an aliphatic or aromatic 1 .2- or 1 .3-dicarboxylic acid; 
when p is 2, 

R4 is C2-C12 aikylene, C6-C12 arylene, xylylene, a -CH2CH(OH)-CH2- group, or a group -CH2- 
CH(OH)-CH2-O-X-O-CH2-CH(0H)-CH 2 - wherein X is C2-C10 aikylene. C«-Ci 5 arytene or C 6 -Ci2 
cycloalkylene: or, provided that R3 is not alkanoyl, alkenoyl or benzoyl, R4 can also be a divalent acyl 
radical of an aliphatic, cycloaliphatic or aromatic dicarboxylic acid or dicarbamic acid, or can be the group 
-CO-; or R4 is a group of formula II 
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(II) 



where Ta and Tg are independently hydrogen, alkyl of 1 to 18 carbon atoms or a group of formula I, or Ta 

and Tg together are alkylene of 4 to 6 carbon atoms or 3-oxapentamethylene; 

when p is 3, 

FU is 2,4,6-trlazinetrtyl, 

n is 1 or 2 and 

when n Is 1 , 

Re and R's are independently C1-C12 alkyl, C2-C12 alkenyl, C7-C12 aralkyt, or R5 is also hydrogen, or R 5 
and R's together are Ca-C« alkylene or hydroxyalkylene or C4-C22 acytoxyalkytene ; 
when n is 2, 

Ra and R's together are (-CH2)2C{CH2-)2; 

Re is hydrogen, C1-C12 alkyl, allyl, benzyl, glycidyl or Ca-Ce aikoxyalkyl; 
when n is 1, 

R7 is hydrogen, C1-C12 aikyl, Ca-Gs alkenyl, C7-C9 araikyf, Ca-C7 cycloaikyl, C2-C4 hydroxyaikyl, Ca-Ce 
aikoxyalkyl, Ce-Cio aryl, glycidyl, a group of the formula -(CH2)t-COO-Q or of the formula -(CH2)rO-CO-Q 
wherein t Is 1 or 2, and Q is Ci-C4 alkyl or phenyl; or 
when n is 2, 

R7 is C2-C12 alkylene, Cs-Ci2 arylene, a group -CH 2 CH(OH)-CH2-0-X-0-CH2-CH(OH)-CH2- wherein X is 
C2-C10 alkylene, Ce-Cis arylene or C6-C12 cycloaikylene, or a group -CH2CH(OZ')CH2-(OCH2- 
CH(OZ')CH2)2- wherein Z' is hydrogen, C1-C18 alkyl, ally), benzyl, C2-C12 alkanoyl or benzoyl; * 
Q1 ls-N(Ra)-orO-; 

E Is C1-C3 alkylene, the group -CHa-CH(R9)-0- wherein R9 Is hydrogen, methyl or phenyl, or E is the 
group -(CH2)3-NH- or a direct bond; 
R10 is hydrogen or C1-C16 alkyl; 

Ra is hydrogen, Ci-Cie alkyl, C5-C7 cycloaikyl, C7-C12 aralkyl, cyanoethyl, Ce-Cto aryl, the group 
-CH2-CH(R9)-OH wherein R9 has the meaning defined above, a group of the formula I or a group of the 
formula 



-GiHjT-E-CO-NH-CH 2 -0Ri 0 



0R X 



wherein G1 can be C2-Cs alkylene or C«-Ci2 arylene, or Ra is a group -E-CO-NH-CH2-OR10; 

T3 is ethylene or 1,2-propytene, or is the repeating structural unit derived from an alpha-olefin copolymer 

with an alkyl acrylate or methacrylate; 

kia2to100; 

T4 has the same meaning as R4 when p is 1 or 2, 
T5 Is methyl, 

Ta Is methyl or ethyl, or Ts and Te together are tetramethytene or pentamethylene; 
M and Y are independently methylene or carbonyl; 
T7IS the same as R7; 

T1 0 and T1 1 are independently alkylene of 2 to 1 2 carbon atoms, or Ti 1 is a group of formula II ; 
e is 2, 3 or 4 and 

T12 is a group of formula -N(Rs)-(CH2)d-N(Ra)- 
or 

-*H(CH 2 ) -i(CH2),-A[(CH 2 ) -il-H 
a o c t 
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where a, b and c are independently 2 or 3, d Is 2 to 10 and f is 0 or 1 , 

T13 is the same as R4 with the proviso that T13 cannot be hydrogen when n is 1 ; 

E1 and E2, being different, each are -CO- or -N(Es)- wherein E5 is hydrogen. C1-C12 alkyl or 
C4-C22-alkoxycarbonylalkyl ; 

Ea is hydrogen, aJkyl of 1 to 30 carbon atoms, phenyl, naphthyl, said phenyl or said naphthyl substituted by 
chlorine or by afkyl of 1 to 4 carbon atoms, or phenylalkyl of 7 to 12 carbon atoms, or said phenyl alkyl 
substituted by alkyl of 1 to 4 carbon atoms; 

E4 is hydrogen, alkyl of 1 to 30 carbon atoms, phenyl, naphthyl or phenylalkyl of 7 to 12 carbon atoms, or 
E3 and E4 together are polymethylene of 4 to 17 carbon atoms, or said polymethylene substituted by up to 
four alkyl groups of 1 to 4 carbon atoms; 
R2 of formula (N) is as previously defined when m is 1 ; and 

G is a direct bond, C1-C12 alkytene, phenylene or -NH-G'-NH wherein G' isCi-Ci2 alkylene. 

3. A composition according to claim 2 which contains a compound of formula A, B, C, D, J, K or M 
wherein R is hydrogen and T5 and Ts are methyl. 

4. A composition according to claim 2 which contains a comopund of formula A, B, C, J or K wherein R 
is hydrogen and R1 is C1-C18 alkyl, C6-C12 cycioaikyl, cyclohexenyl or C7-C9 phenylalkyl. 

5. A composition according to claim 2 which contains a compound of formula A wherein R is hydrogen 
and R1 is C1-C18 alkyt, C6-C12 cycioaikyl, cyclohexenyl or C7-C9 phenylalkyl, m is 1 , 2 or 4 and when m is 1 , 
R2 is C1-C12 alkyl, ailyl, benzyl or an acyl radical of an aliphatic C2-C18 carboxytic acid, of a cycloaliphatic 
C6-C12 carboxytic acid or of an aromatic C7-C1S carboxyiic acid, and when m is 2, R2 is Ci-Ce alkylene, 
butylene, xylylene or is a divalent acyl radical of an aliphatic C2-Os dicarboxylic acid cycloaliphaticor of a 
cycloaliphatic or aromatic Cs-Ci4 dicarboxylic acid, or of an aliphatic, cycioaliphatic or aromatic Ce-Ct4 
dicarbamic acid, or R 2 is a group 




wherein D1 Ci-Ca alkyi or 3.5-di-tert.butyl-4-hydroxybenzyl and D2 is D1 or hydrogen and when m is 4, R2 
is a tetravalent acyl radical of a butane- or pentanetetracarboxylic acid. 

6. A composition according to claim 5 which contains a compound of formula A wherein R is hydrogen. 
Ri is C1-C10 alkyi, cycioaikyl, cyclohexyi or C7-C9 phenylalkyl, m is 1 or 2, and when m is 1, R2 is ^nzyl, 
C2-C18 alkanoyl, benzoyl, or 3,5-di-tert.butyl^4-hydroxybenzoyl, and when m is 2, R2 is xylylene or a 
divalent acyl radical of an aliphatic C4-C10 dicarboxylic acid or of a benzene dicarboxylic acid. 

7. A composition according to claim 2 which contains a compound of formula B wherein R is hydrogen 
and R1 is Ci-Cie alkyl, Ce-Ci2 cycioaikyl. cyclohexenyl or C7-C9 phenylalkyl, p is t or 2. R3 is hydrogen, 
C1-C12 alkyt or C2-C12 alkanoyl, ally!, and when p is 1 . R4 is hydrogen, C1-C12 alkyt or a group of formula I, 
and when p is 2, R4 Is C2-C8 alkylene or xylylene and if R3 is not alkanoyl, R4 may also be a divalent acyl 
radical of an- aliphatic C4-C10 dicarboxyiic acid or of a benzene dicarboxylic acid or is a group of formula il 
wherein T a is hydrogen or C1-C4 alkyl and Tg is C1-C12 alkyl or a group of formula I. 

8. A composition according to claim 1 wherein the hindered amine compound is contained in an amount 
of 0.1 to 10 <Vb by weight, based on resin solids. 

9. A composition according to claim 1 which additionally contains a UV absorber selected from the 
group consisting of benzophenones, benzotriazoles, acrylic acid derivatives, aryt-s-triazines, organic 
nickel compounds and oxanilides. 

10. A composition according to claim 9 which contains a benzotriazole UV absorber. 

1 1. A composition according to claim 9 which contains a benzotriazole UV absorber selected from the 
group consisting of 2-t2-hydroxy-3,5-di(alpha,aipha-dimethylbenzyl)-phenyl] -benzotriazole, 2-(2-hy- 
droxy-3,5-di-tert-octylphenyl]-benzotriazole f 2-(2-hydroxy-3-alpha,aJph«-dimethyiben 
ny1)-bertzotriazole,2-(2^ydroxy-<Mert-octyt-5-^ 

droxy-3.6-di-tert-amylphenyt)-benzotriazole, 2-[2-hydroxy-3-tert.butyl-5-(2-(omega-hydroxy-octa-(ethy- 
leneoxy)-cart>onyl)-ethylphenyl]-benzotriazole, 5-chloro-2-[2-hydroxy-3.5-di{alpha,alpha-dimethyI- 
benzyt)-phenyl]-benzotriazole. 5-chloro-2-(2-hydroxy-3,5-di-tert-butylphenyl)-benzotrtazole. 2-[2-hy- 
droxy-3-tert-butyl-5-(2-octy1oxycart)ony^ 2-(2-hydroxy-3-sec.dode- 
cyt-5-methylphenyl)-benzotriazole and hexamethylene di[p-(3-tert-butyl-4-hydroxy-5-[2-benzotriazolyl}- 
phenylj-propionate]. 

12. A composition according to claim 9 wherein the benzotriazole is 2-[2-hydroxy-3,5-di(alpha,alpha-di- 
methytbenzyl ) -pheny1]-benzotrtazole and 2- [2-hydroxy-3-tert-butyl-5-(2- ( omega-hydroxy-octa-ethyle ne- 
oxy) -carbonyl) -ethytphenyl] -benzotriazole, 

13. A composition according to claim 9 which additionally contains a phosphite or phosphonite 
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antioxidant. 

14. A composition according to claim 1 which additionally contains a hindered phenol antioxidant. 

15. A coating composition according to claim 1, which is an ambient curable system based on an alkyd 
resin, thermoplastic acrylic resin, acrylic alkyd resin, polyurethane resin or polyester resin, or said resins 
modified with silicones, isocyanates, epoxides, isocyanu rates, ketiurines or oxazolldines, or the system is 5 
based on a cellulose ester or on an epoxide resin. 

16. A coating composition according to claim 1 , which is an acid catalyzed thermosetting!! system based 
on a hot crossllnkable acrylic, polyester, polyurethane, polyamlde or alkyd resin. 

17. A composition according to claim 1 which is an enamel for industrial finishes. 

1 8. A composition according to claim 1 which is a refinishing enamel for automobiles. 10 
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